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Lathe Works of Dean, Smith & Grace, Limited, 
Keighley, England. 


BY I, W. 


Of British machine-tool makers the firm 
of Dean, Smith & Grace, Ltd. Worth 
Valley Tool Works, Keighley, were 
among the first to recognize properly the 
changed conditions brought about by the 
successful introduction of high-speed 
steels. The firm has been existence 
for some 40 years, and has grown from a 
business commencement which consisted 
in two or three men working together in 
the manner which is indeed common in 
the machine-tool shops of Yorkshire and 
even Great Britain. Now the firm has 
160 machines at work and employs some 
400 men, all of whom are paid by the 
day. The premium system, Rowan type, 
has been tried tentatively and in isolated 
cases. It has been found satisfactory, and 
when the extensions now in progress are 
complete, the general introduction of the 
system will perhaps be the next step. 

GENERAL ARRANGEMENT. 

The shops have until recently all been 
on a single floor. Bounded by the river 
Worth on the north, by a public road on 


in 


CHUBB. 


the south and by the railway on the west, 
there has been but little chance for ex- 
tension. Lately, however, two floors have 
been added and opportunity is being tak- 
en to re-arrange the ground floor. The 
new shops are well lighted by a double 
row of windows, northern skylights be 


ing provided for the top floor. A steel 
frame building has been erected, with 
fireproof floors. The firm has_ further 


plans for additional accommodation, but 
these have vot yet matured. Keighley it- 
self is at the gate of the Bronté country. 
Haworth is only just outside. Indeed, 
did not Mrs. Gaskell suggest that horses 
might slip from its steep village street 
back into Keighley? Besides this, a 
branch of the railway adjoining the works 
of Dean, Smith & Grace, Ltd., will take 
the literary pilgrim into the center of the 
3ronté moorlands. 

The arrangement of the ground floor 
is shown in Fig, 1. The offices are of 
course approached from the public street 
and are connected by telephone to all de- 


29F 


partments. A siding from the Midland 
Railway will take the material to a plat- 
form having suitable shoots through 


which it can be dropped into the position 


required for forge or foundry, while a 
conveyer will take the coal across from 
the railway to the boiler house. This end 
of the building is not yet completed. The 
blacksmiths’ shop in particular is subject 
to revision. A view showing the smiths’ 
hearths is presented in Fig. 2. It looks 
toward the boiler house and canteen. The 
shop has a bar rack near the railway, 


a case-hardening and other furnaces, 


and 
five smiths’ fires, polishing machines, 
grindstones, etc., and an electric fan for 


ventilation. The foundry itself is served 
by two 10-ton jib cranes placed as shown 
in the plan, but has no traveler. In it 
the firm makes all its castings in iron up 
to 12 tons, although 7 tons is perhaps the 
ordinary limit. Steel and brass castings 
are obtained outside. Machine molding 
and plate molding are very extensively 
Outside in the yard is a 4-ton 
jib crane. This will load or unload from 
the light railway which runs from the 
the covered way, across 


employed 


street through 
the yard, and into the erecting shop for 
light lathes. The arrangement of foun- 
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dry stores, paint shop and so on is il- 

lustrated on the plan and does not call 

for special reference. 
DRAWING OFFICE, PATTERN SHOP AND 


STORAGE. 


In its earlier days the firm undertook 
the manufacture of all forms of machine 
tools, but now it confines itself entirely to 
The result 
is that the drawing office is a small spe- 
cial office, which deals with no such mass 
of drawings as must be prepared when 
general work is undertaken. The 
nary printing department, with electric 
blue printing machines, and the usual ac- 
provided. The pattern 


lathes and their accessories. 


ordi- 


cessories, are 


- 


ee, 


FIG, 


shop, across the landing, has the usual 
marking-out tables, benches, band saws, 
circular saws, rotary planers, etc. On the 
benches, one Oliver bench trimmer is pro- 
vided for each pair of men. On the same 
floor, but farther on, is the present pattern 
stores This contains patterns for 
the whole range of machines which have 
been, from one time to another, manufac- 
tured by the firm. They are, however, 
gradually being weeded out, to give room 
for the lathe patterns and patterns for 
special tools made for the firm’s own use. 


4. AUTOMATIC TURRET LATHES. 
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HEAVY TOOLS AND ERECTING DEPARTMENT. 


Underneath the pattern stores are the 
heavier machine tools and the department 
for erecting light lathes, up to 10-inch 
centers. The erecting shop for heavy 
lathes is on the same floor but nearer the 
main entrance. The plan shows the ar- 
rangements of the tools and of the jib 
cranes, while the location is also given 
of the lighter overhead way on which run 
hand-controlled trolleys which will carry 
parts to the larger cranes and thus to the 
light railway. Electricity is used for light- 
ing the offices and foundry, also for driv- 
ing the cranes, portable drills, and for 


testing purposes, municipal supply being 








taken at 230 and 460 volts. The rest of 
the works are lighted by Keith-Blackman 
compressed gas, which has recently dis- 
placed electricity in the public lighting of 
parts of the city of London. With this 
gas the firm has found that the cost is 
one-third that of electric light. In this 
system ordinary town gas is compressed 
by a power-driven compressor immedi- 
ately after leaving the meter and then con- 
veyed through ordinary pipes to special 
burners. Besides the 2- and 3-ton hand 
and other cranes, in the erecting shop is 


FIG. 


September 6, 1906. 


a 15-ton, three-motor, electric traveler. 
The stores are placed in the northeast 
corner of the building, the chimney pass- 
ing through them. They are divided into 
compartments according to the material 
contained, the name being placed in 
front for the convenience of the work- 
man, who can thus see at a glance where 
to go for taps, reamers, small tools, or 
Immediately above on the 
stores are 


emery cloth. 
first and second floors small 
arranged, a hand hoist serving each floor. 
In addition, a Waygood 1-ton hoist is 
used for feeding each story. This de- 
partment has naturally been considerably 
extended since the alterations. 








5. TURRET LATHES. 


In the various machine rooms on the 
ground floor most of the tools employed 
are of the firm’s own make. These in- 
clude a new type of radial drill, with ball- 
bearing arm, etc., but in addition there 
are four Redman planers. These ma- 
chines, by the way, are run at a cutting 
speed of from 40 to 45 feet a minute, and 
this is thought to be the commercial limit 
As some explanation, it may be added 
that, generally speaking, one known qual- 
ity only of cast iron is used. A view of 
the heavy lathes arranged along the east 
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wall of the main building will be seen in 
Fig. 3. Toward the north end of this 
shop will be found a line of key-way cut- 
ting machines, the Woodruff key system 
being largely employed. 

POWER, 

A compound Corliss engine of about 
250 indicated horse-power is used for 
driving the whole of the shops. Steam at 
160 pounds is supplied by a Lancashire 
boiler built by Spurr, Inman & Co., Wake- 
field, the consumption of Welldale smudge 
being from 12 to 13 tons a week of 55 to 
56 hours. For burning such small stuff, 
patent rocking firebars, made by Knowles 


of Bradford, are employed. The engine, 


To oy ne f }- 


FIG. 0. VIEW IN 





FIG. 8&8. GROUP OF SURFACING 


which dates from 1901, was built by Smith 
Brothers & Eastwood, Bradford, a firm 
out of existence. The main 
is by eight 15-inch ropes, this system 
being found both elastic and quiet. Near 
the boiler is the canteen which has just 
been started for supplying tea and coffee 
at cheap rates (%4d. a pint) to the work- 
men. For this purpose a Royle boiler 
has been installed and is heated by steam 
from the boiler. It will supply 30 gallons 
of hot water in 10 minutes. At the time 
which was practically on the 
tea for 


now drive 


of my visit, 
first morning of the new system, 
170 breakfasts was provided 





TURNING DEPARTMENT. 


AND BORING 
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THE TURNING DEPARTMENT. 


Tools are arranged on the first floor 
for lighter turning. This floor is on a 
level with the railway siding. Bars of 
iron and steel can therefore be taken 
through direct to the rack, and thence to 
the hack saw and to the automatic and 
capstan lathes. Views of the two lat- 
ter are given Figs. 4 and 5, the latter 
illustrating the bar rack also. Several 
Herbert turret machines and automatics 
are in use, also a number of the firm’s 
own turrets taking up to 3%-inch bars 


The remainder of the shop consists very 
largely of ordinary lathes, a few being of 
illustrations of this floor 


American origin, 


T 





FIG. 7 








TURRET LATHES 


The surfac 
machines in the 
illustrated 


being given in Figs. 6 and 7 
ing and boring turret 
southeast end of the shop are 
in Fig. 8, while Fig. 9 gives a view of the 
lathes along the north wall and down the 
center, looking toward the chimney stack 
In the boring department it is 
float all reamers through the 
ther, the lathes that are employed for brass 
work are of the ordinary 
other work. Here, as above, 
of maple 1% inch thick, 
of concrete 


usual to 
holes Fur- 
and do no 
the floor is 


type 


arranged di 
Fach 
150 candle-power 
Hendrey belts 


agonally on 7 inches 


machine has its own 


Keith-Blackman lamp and 


LIGHT 
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are used almost throughout on the lathes 


On the north wall, at about the center 
of the building, both in the first and 
second story will be found offices, lava- 
tories, and so on, while hand-basins sup- 
plied with hot and cold water are fitted 
where necessary The foreman’s office is 
placed near the center of the shop and at 
the northeast corner is the tool-grinding 


department, having twist-drill grinders, 
Gisholt grinders, etc 
ETC 


MILLING, GRINDING 


On the horizontal and 
vertical milling, grinding, gear-cutting and 
drilling machines with capstan lathes for 
tool 


top floor, are 


4 


\t the east end is the 


Ww heel blanks 





LATHES IN TURNING DEPARTMENT 





GROUP 


LATHE 
a Newall measuring 
solid concrete 

Chis 
limit-gage 


ANOTHER TURRET 


room containing 


machine, mounted on a 
block to 
produces the gages, the 
being employed. In the 
the foreman, 


absorb vibration room 
System 
out- 


draftsman 


office just 


side it, besides 


is located who looks after the jig work. 
In addition to making the hardened and 
ground mandrels used throughout the 
works, the tool room manufactures the 


lich are largely employed. 
used are of 


shops every 


oil twist drills wl 
a 
‘amell-Laird 
an that can 
limits Phe 


twist drills 
make. In the 
be so treated is ground to 
tura 


ordinary 


known lathes rough 
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forgings, etc, and Brown & Sharpe ma 
chines, of which there are in de- 
partment 14 examples of various 
kinds, complete the work. A view of the 
grinding and wheel-cutting end of the 
upper shop is given in Fig. 10, which also 
includes the Pratt & Whitney thread 
miller, a 6-inch by 80-inch size. The 
practice of the firm is to mill small guide 
screws and to cut the larger lead screws 
in the lathe. Of the Brown & Sharpe 
grinders, the largest size used will take in 
jobs 10 inches diameter by 72 inches long, 
one machine being universal and the 
other plain. Magnetic chucks are largely 
used for holding work in the grinding 
this 


one 


alone 


special 


department a 


machine. In 








FIG. 10. GEAR CUTTING, GRINDING AND THREAD- MILLING DEPARTMENT. 


machine is being made for hobbing 
threads in connection with chuck work. 
On the opposite side is the milling depart- 
ment, Fig. 11, the machines being made 
by the firm itself and to this special refer- 
ence will be made later. The practice of 
the firm is to jig everything. Then ver- 
tical milling machines are employed 
much more extensively than is common 
in Great Britain. In fact it is the opinion 
of the company that this tool is not gener- 
ally appreciated. The job is easily located 
and truly machined in jigs, this tool 
being very suitable for inside faces. The 
machines are arranged so that the work, 
taken from the hoist, passes direct to the 
milling machine and thence to the radial 
and other drills and so back to the hoist 
in the shortest circuit. 
MILLING MACHINES. 

Although confining themselves commer 
cially to lathes, the firm makes a number 
of tools for its own use, as noted above 
Thus Fig. 12 shows its type of horizontal 
milling machine, the particular example 
photographed being stationed in the tool 
room. This tool is double and treble 
back geared and has a 3-speed cone, 
with steps ranging from 11 to 1334 inches 
diameter for a 4%4-inch belt, the 18 speeds 
ranging from 9.3 to 400 revolutions per 
minute in geometrical progression. Sixteen 
rates of feed are obtainable independent 
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of the spindle speeds, ranging from % 
inch a minute to 10.59 inches a minute. 
The longitudinal traverse of the table is 
48 inches, and the table is automatically 
locked when the feed is thrown out, The 
transverse movement is 13% inches, and 
the vertical movement 19% inches. The 
overhanging arm is of solid steel; and the 
distance from center of spindle to the un- 
der side of the arm is 8% inches. 

The firm’s verticaf milling machine, of 
which such extensive made, is 
shown separately in Fig. 13, which illus- 
trates also an apron in its jig, with the 
This miller is 


use is 


finished work at the side. 
double-geared and has a 4-speed cone, 
1014 to 14 inches diameter for a 4%-inch 
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the movement of spindle obtained with- 
out raising or lowering table is 8 inches 
and the greatest distance from the center 
of the spindle to the body of the machine 
is 18 inches. 

LATHES. 

As one example of the ordinary work 
of this firm a 24-inch (12-inch center) 
sliding, surfacing and screw-cutting lathe 
is illustrated in Fig. 14. This machine 
can be seen roughing at 120 feet a minute 
and reducing forgings by I inch diameter 
at 50 feet a minute with % inch traverse. 
The bed is 22 inches wide by 14 inches 
deep and when 15 feet long admits 8 feet 
4 inches between centers. The 4-speed 
driving cone varies in diameter from 13 








FIG, 


FIG, 12. 
belt. The 16-spindle speeds range from 
16.5 to 356 revolutions per minute; and 
the 16 feeds obtainable independent of 
spindle speeds, range from ™% inch a 
minute to 10.59 inches a minute. The 
longitudinal traverse of the table is 48 
inches; the transverse travel with auto- 
matic feed 13% inches; the vertical move- 
The maximum distance 


HORIZONTAL MILLER, 


ment 15 inches. 
between spindle and table is 23 inches; 


II. MILLING DEPARTMENT. 


to 28 inches and is 4% inches wide on the 


steps. In single gear the speeds are 560, 
430.6, 332, 255.4, 203.4, 156.4, 120.7 and 
82.8. Reversing motion is provided. The 


ratio of the gearing is 8 to 1, which shows 
the reduction obtained by the double gear. 
The lathe will swing 17 inches over the 
saddle. The spindle has a front bearing 
6 inches diameter by 8% inches long. 
Automatic lubrication is provided and on 
the footstock a device is employed for 
lubricating the center for high-speed work. 
The saddle has a powerful apron friction, 
the compound rest is graduated for taper 
turning, the gearing in the apron is sup- 
ported in two bearings, the rack pinion is 
cut from the solid and supported under- 
neath the rack, and the rack and pinion 
together are supported against side pres- 
sure under heavy cuts, while excepting the 
worm, the whole of the gearing is cut 
from steel stampings. The self-acting 
feeds are 1/32, 1/16 and % or 1/16, % 
and %4 inch per turn of spindle. The 
lead screw is % inch pitch guaranteed in 
the aggregate to be within 0.01 inch in a 
length of 6 feet. This is the British 
Admiralty test, and to insure it, the firm 
has a Pratt & Whitney precision screw. 
In the gear box the self-acting feeds are 
whole of the clutch 
mechanism is made from steel stampings 
case-hardened. On all 


positive and the 


machined and 
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FIG, 


lathes, trays or troughs for the lubricant 
form part of the design, all the gears are 
interchangeable, and all spindles are bored 
out for centers in place. 

Regarding electric driving the firm has 
found variable-speed motors with a ratio 
of 3 to I very suitable. 

As an example of the firm’s surfacing 
and boring lathe for high speeds, the 
24-inch swing machine, Fig. 15, is illus- 
trated. The bed is 2334 inches wide, the 
front spindle bearing 5% inches diameter 
by 7% inches long, and the hole through 
the spindle 354 inches diameter. The 
steps of the 3-speed cone range from 
13% to 18 inches diameter and are 4% 
inches wide; the turret is 15 inches across 
by 5% inches deep. The lathe will admit 
24 inches from the chuck to the face of 
the turret when the latter is run back. The 
chuck itself is 24 inches diameter. The 
headstock is friction-geared, the steel 
spindle running in phosphor-bronze, while 
the thrust is taken by a ball bearing. The 


single and double gears are friction 
driven, the ratios being 4.7 and 22.5 to I. 
All gears can be manipulated without 


stopping the lathe. In all 18 speeds are 


14. 24-INCH LATHE, 


obtainable, varying from 4.4 to 432 rev- 


olutions per minute. 








FIG. 13. 


VERTICAL 


The turret has a 





MILLER, 


stop for each face, worked by the hex- 


agonal bar in front. 


A drop worm, used 

















FIG. 15. 


HIGH-SPEED SURFACING 


AND BORING 


LATHE. 
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n conjunction with hexagonal bar, 
enables the saddle to be stopped at any 


point for each turret face, while the feeds 


can be stopped without releasing the f1 


tion lwo positive gear boxes are pro 
vided, one for feeds of 1 32, I/ 10 and IQ 
inch per turn of spindle, and a supple- 
mentary box gives additional feeds of 


0.0049, 0.0098 and 0.0196 inch per turn of 
spindle 

TESTING LATHES, 
All machines are tested and the results 
Another the 


send every machine 


are recorded feature of 
works of the firm is to 
Che limits 


the 


away complete in its own case 
allowed the 
accompanying table: 


for lathes are shown in 


ERRORS, 


I Saddle square t ee 


2. Loose head spindle parallel 
with side of bed.......... 0 
3. Loose head spindle parallel 
with surface of bed........ 0 
4. Fast head spindle parallel 
with side of bed err 
5. Fast head spindle _ parallel 
with surface of bed 004 
6. Spindle center to run true.... .0002 
.7. Both centers same hight, 
loose head low . O04 
8. Both centers parallel with side 
of bed ... ecccvecsesce VU 
g. Grinding : I 
10. Lead screws are guaranteed 


to be within 1/100 inch in 
a ee ee er eer 
All spindles are tested with a Brown 
& Sharpe dial 


the grinding machine 


indicator before leaving 


[The best method to melt alu 
minum is to bale the 
Molten aluminum has a decided 


oxidize 


scrap 
metal as tightly as 
possibl 
tendency to and the losses in re 
melting are considerable, especially if the 
divisions of the scrap are fine. So marked 
is this oxidation that it is all but unprofit 


able to remelt turnings, borings, etc., un 


less they are baled. Small quantities of 
metal can be baled by the hand cabbaging 
pot and large quantities by the hydraulic 


cabbaging press lhe fact that borings are 
covered with more or less grease does not 
make the metal difficult to remelt It 
means that the purchaser pays for the oi! 
as well as for the scrap he buys. The only 
precaution which can be advised where 
borings are to be melted is to force them, 


or any finely divided form of aluminum 
scrap, under the surface of other molten 
metal if possible, so that they will not be 
exposed to the air in melting —The Metal 
Industry 


Channeling of valves in hydraulic sys 
tems is sometimes caused by scale carried 
from the iron pipes by the water, it being 


almost as bad an abrasive as sand Re 


sistance to wear of the metal will be 1m- 


proved by an increase of lead in the mix- 


ture 
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The Function of Laboratory Courses 
in the Curriculum of Engi- 
neering Schools. 


BY CHARLES EDWARD LUCKE, NEW YORK, 
N. Y.* 


1. Instruction in engineering by the ex- 
perimental method through the medium of 
laboratories is so generally accepted as 
necessary to the training of professional 
engineers that at this time it needs no de- 
fence. The details of execution of such 
laboratory instruction and the exact re- 
sults to be attained which should control 
the executive element are, however, not 
the same in the different technical schools 
in this country. This fact was brought 
out most forcibly during the past summer 
by the numerous visiting engineers and in- 
vestigating technical committees from 
abroad attending the St. Louis Exposition. 
Conversation with these gentlemen and 
later statements in their printed reports 
and papers show that while deploring the 
lack of uniformity of technical instruction 
in general in their own countries and ad-. 
mitting, in most cases, the superiority of 
the American system, they question the 
advantages to be derived from our ad- 


mittedly magnificent laboratory equip- 
ments, basing the judgment, of course, on 
their observations. The methods 
of handling laboratory apparatus in use in 


our different institutions, and the variety 


unlike 


or professed aims for that part of the in- 
struction this apparatus 
which makes the European doubt that ad- 
vantages are derived proportionate to the 


dependent on 


expenditure involved, is at least worth in- 
vestigation. 

2. Just what benefit is to be derived 
from the use of laboratory apparatus is a 
question that must be answered, and in the 
answer will be found the method of in- 
struction, based on that apparatus, condu- 
cive to the student’s greatest good. It 
may be that this greatest benefit to the stu- 
dent can be obtained only with the great- 
est effort on the part of the instructing 
staff, which would be the case without ap- 
paratus, or it may be that through the me- 
dium of apparatus the professional in- 
struction can be simplified and conducted 
than would 
otherwise be necessary. In reference to 
this relation of instruction and apparatus 
to the student, Professor Armstrong has 
said: “What the colleges (American) are 
suffering from very largely is the great 
overprovision of appliances and under- 


by fewer and less able men 


provision of teachers and of well-prepared 
students. I think if they scrapped the 
greater part of the provision and obtained 
teachers who could develop more individ- 
uality in the students probably there would 
be a great improvement in the output.” 


* Presented at a meeting (June, 1905) of the 
American Society of Mechanical Engineers, 
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Naturally our first impulse on reading 
such an opinion is to deny the existence 
of the fault as Professor Armstrong sees 
it, but there is in the statement the key- 
note of the whole situation; for he main- 
tains that the aim of the instruction is to 
develop individuality in the student, deny- 
ing only the efficacy of our means. 

This same aim he again states in a dif- 
ferent form as follows: ‘“We_ should 
adopt the plan of training students from 
the research point of view, from the point 
of view of developing their thinking power 
and their originality."” Here 
must agree with Professor Armstrong, but 
again likewise question our methods when 
judged in the light of the results as ob- 
disinterested and 


again we 


served by more or less 
experienced engineers and teachers. Amer- 
ican methods are criticised byanother Eng- 
lishman, Dr. Walmsley, who says in many 
cases the training is too superficial and too 
apt to overload the student with a large 
and confused assortment of facts instead 
of training him in principles. That so 
many able Europeans have found the same 
thing in varying degrees, viz.: that our 
American technical schools, though pro- 
vided with unexcelled laboratories, ma- 
chinery and instruments, still fail to make 
the best use of them in the field which 
they are best fitted to cover—the develop- 
nent of individuality and originality—but 
tend, on the contrary, to superficiality or 
the teaching of isolated facts makes it de- 
that the 
among ourselves. 
bringing out the opinions of the members 
of this Society that this paper is pre- 
sented, to the ultimate end that evils, if 
there be any, may be corrected, or if found 
not to exist that those who are engaged 
in the work of instruction may be reas- 


question be discussed 


It is for the purpose of 


sirable 


sured. 

3. Difference in 
justified, if such differences correspond to 
that, pro- 
vided each institution employs a method 


methods is entirely 


similarly different aims. So 


consistent with what it conceives to be the 
aim of the instruction, lack of uniformity 
of method throughout the does 


not prove a failure to make the most of 


country 


opportunities, on the one hand, or a fail- 
ure to understand the duty of the institu- 
tion to the student on the other. The real 
question to be investigated and discussed 
is not so much the determination of the 
best method, for there is probably no 
single best method, but rather: 

(a) What should be the aim of the 
technical work dependent on laboratory 
instruction ? 

(b) Can there be more than one legi- 
timate aim in our technical schools ? 

(c) What should be the method of 
such instruction to best accomplish the 
aim and justify the use of the machinery 
and instruments of a laboratory? 

Of course the aim of all technical edu- 
cation is likewise the aim of each course 
of instruction, but besides such general 
aims as are thus inclusive of everything, 
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there are other subsidiary, or rather more 
concrete objects to be attained by each 
course or method. - The particular object 
of any one course may not include that of 
another course, therefore to state the aim 
of experimental laboratory instruction in 
such general terms as “to educate engi- 
neers” is practically to say nothing. The 
specific aim of such instruction must be 
more concretely stated to permit, by analy- 
sis, the determination of the method of 
conducting the instruction. When so 
stated it must necessarily include possi- 
bilities not covered by text-book courses, 
lecture courses or others variously de- 
fined. 
pression of an aim is attempted, definite 


Before, however, the concrete ex- 


results which might be obtained by the 


student through such instruction over 
what he would acquire without it will be 
most valuable in justifying the employ- 


this elaborate and expensive 


In addition to the specific re- 


ment of 
equipment. 
sults which might be attained by apparatus 
instruction to the exclusion of other meth- 
ods, there may be results common to all 
methods which are merely intensified by 
the laboratory, and these are also valuable 
assets in favor of the existence of the 
laboratory. 

4. The object of all professional engi- 
neering schools is to send away thinking 
men with the equipmem to become good 
A good engineer is a man who 
labor 


engineers. 
can do things in a certain field of 
rather than a man knows a large 
number of facts in that same field, but is 


who 
unable to use them. The technical school 
can teach students facts, and may train 
men to do and to think, but may fail ut- 
stu- 


1 


terly to do so. Much depends on tne 
dent’s physical endowment, more depends 
on the methods of instruction, but most on 
and 


the characteristics of the instructor 


his individuality. This applies to such 
parts of the course of instruction as are 
dependent on the laboratory apparatus. If, 
by the use of apparatus, the student can 
acquire more than without it well and 
good, but*the use of that apparatus will 
be better justified if, in addition, the stu- 
dent can be made to think more clearly, 
more boldly, more originally than without 
it, and finally when through the use of 
that apparatus he can be taught to do 
things, then not only is the use of appara- 
tus justified, but it must be regarded as 
indispensable, be the cost what it may. 
However, it is not sufficient that the above 
results are merely possible; it is even 
more necessary that the results be actually 
attained. If a result is possible, it can al- 
ways be attained by proper methods. 

5. For convenience, the possible re- 
sults of experimental laboratory instruc- 
tion are grouped four headings, 


which may be more or less mutually inclu- 


under 


sive. 

(1) “To teach the student 
make the standard commercial tests.’’ This 
tests of standard 


how to 


means such apparatus 


as he may be expected to exactly repeat 
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in his future professional life, and most of 
which have been standardized by commit- 
tees. 

(2) “To judge and criticise existing 
data on record in books and journals.” 
Practically all the useful data on engineer- 
ing subjects have been determined by ex- 
periment and are the result of observa- 
tions on apparatus under definite condi- 
tions. By the experimental 
work he may become familiar 


student's 
with the 
measuring devices in use, the limits of 
their accuracy, the extent of a man’s pos- 
sible personal error, the great depend- 
ence of results on conditions, and may 
learn caution in applying deter- 


mined under one condition, to a case sur- 


results, 


rounded by totally different conditions 
(3) “To judge the limits of practical 
performance for machinery of all classes 
and to know to what degree losses of en- 
reduced or results desired 


ergy may be 


improved by perfection of design.” This 
is the inevitable result of comparing actual 
with 


performance of machinery what is 


theoretically possible under ideal condi- 
Sufficient 
lines will prevent 


experience along these 
a man from attempting 


tions 
the impossible, as well as make him im- 
patient with results below the normal. 

(4) “How to approach a new problem, 
and by the application of a method of at- 
tack to make certain either a solution or 
the impossibility of solution.” This is 
commonly called research, and while suc- 
cess may seem to be dependent to some 
extent on the mental endowment of the 
man, yet any one by drill under proper di 
rection may learn systematic attack, and 
at least improve the chance of success. A 
new problem is never new inall its elements ; 
there will be some features which have ap- 
peared before; so by careful analysis a 
broad new problem should be separable 
into a number of simple elementary prob 
lems, some of which are already solved, 
and which together will determine the so- 
lution of the broader original problem 
Some of these problem elements will be 
computation, but generally 
there will be others which must be solved 
detailed 
analysis these experimental elements may 


solvable by 


by experiment. By sufficiently 
be reduced to such simple observations as 
are possible with the instruments 
able. This analysis and partial solution 
of the elements of a broad problem will 
call for the application of the whole ex- 
perience and previous knowledge of the 
man, as well as his power to organize and 


avail- 


execute. 

6. All the methods in use in conducting 
laboratory instruction may be placed be- 
tween limits. At the lower limit 
there is provided in connection with each 
piece of apparatus a complete description 
of one determination that can be made by 
the apparatus, including instructions for 
manipulation, a list of data to be observed 
and the computation of results therefrom, 
al! illustrated by an example. There is 
practically no thinking required, and about 


two 
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all the student acquires is skill in manip- 
ulation, aside from a few facts on the re- 
sults. 

7. The method which may be placed at 
the upper limit is pure research, in which 
the student is given a problem to solve ex- 
perimentally and receives no further help. 
The method of attack, the data, the selec- 
tion, use and manipulation of apparatus 
and the computations involved, are all left 
to be determined by the student, without 
An il- 
lustration of such a problem is one given 


assistance but without restriction 


by the world to all engineers for solution: 
“Is the gas turbine a possibility, economi- 
cally and mechanically?” Between these 
two limits the methods in use leave to the 
student some unsolved elements, and re- 
quire more or less thinking, and as a re- 
sult will require more or less time on his 
Frequently there is a tendency to 
save the student effort by the use of a 
printed report blank, containing a list of 
all necessary observations, and some un- 


part. 


necessary ones, with a set of calculated 


results, and instructions for obtaining 


them. One of these, taken from the pub 
lications of one of our well-established 


technical schools, is given below 
Test of Gas Engine D. C. to Dynamo. 


(1) Dimensions in inches. 
(2) Length of test in hours. 
(3) Number of revolutions made by 
engine shaft per minute. 

(4) Number of explosions per minute 
(right-hand cylinder) 

(5) Number of explosions per minute 
(left-hand cylinder) 

(6) Cubic feet of gas consumed per 
hour 

(7) Temperature in degrees Fahr. (gas 
at meter) 

(Temperature in degrees Fahr. (ex 
haust gases). 

(9) Pressure of gas at meter in inches 
of water. 

(1c) Jacket water, weight in pounds per 
hour 

(11) Jacket water, temperature at inlet 
in degrees 

(12) Jacket water, temperature a texit 


in degrees 


(13) External current from dynamo, 
amprres 

(14) External current from dynamo, 
volts 


(15) Barometric pressure in inches of 
mercury. 

(163 Bit. u 
pressure, 60 degrees Fahr. 

by Junker Calorimeter. 

(17) Indicated horse-power. 

(18) Electrical 
circuit. 

(19) Cu. ft. gas per i. h. p. 

(20) Cu. ft. gas per e. h. p 

(21) Ratio of lectrical to i. h. p 

(22) Heat balance in per cent. of the 
total heat of combustion 

(a) Heat equivalent of the indicated 
work 


per cu. ft. gas at normal 


horse-power, external 


(b) Heat rejected in jacket water. 
(c) Heat rejected in exhaust gases ra- 
diated and unaccounted for. 


Methods to Be Employed in Calculating 
the Results 

Items I to 16 contain data observed dur- 
ing test. 

(17) Let P =the mean effective pres 

sure in pounds per square inch 

I length of stroke in feet 
a=area of piston in square inches 


inches 
n=explosions per minute 
Then: 
. Plan 
Horse-power for one cylinder 
. 33,000 


Obtain the horse-power for eachcylinder 
Date fe 


separately and add, in order to obtain the 


total horse-power 


(18) Let current amperes 
j e. m. f. volts 

1} 746 

Then electrical horse-power =; 


(19) Divide Item 6 by Item 17 

(20) Item 6 Item 18. 

(21) Divide Item 18 by Item 17, etc., to 
the end 


8 There is no definite object stated for 


the test which, therefore, can mean to 


thea 


student only one thing, viz \ gas engine 


test consists in the running of an engine 
fitted with certain 
finding of numercial values to fill in these 
blank 
to fill in no test is possible 
the fact that this report blank in the stu 


instruments, and the 


columns, and without blank columns 
Aside from 


dent’s hands leaves practically no think 


ing for him to do, there is danger that it 


will do him positive harm by giving him 
incorrect ideas That there is more than 
one kind of useful test possible on a gas 


a great number of useful 


facts and basic principles on the charac 


engine, and that 


teristics of this method of converting heat 


of combustion into work can be discovered 


with this engine as a piece of apparatus 
may escape him entirely ‘here are many 


definite and problems which 
may be solved by this machine, and 1f eacn 


attacked 


by the student and analyzed into measur 


important 


were treated as a problem to be 
able elements there would result not only 
the acquirement of the facts as before, but 
also through success in systematic solution 
the experience would inculcate self reli- 
ance in the ability to succeed again 

9. Every problem to be solved in the 
laboratory is as much a mystery to the 
student as the design of a propeller to 
drive an airship at a given speed is to the 
average practical engineer, and this is all 
the more a reason for giving him the prob 
lem and an analysis method of attack 
which brings success to the average re- 
search problem 

10. There is 
from which the 
printed report blanks carrying lists of de- 


another point of view 


laboratory method of 
sired data in tabular form may seem de- 


sirable, and that is the relief of the in- 
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structing staff. Since there is so little for 
the student to do except read a pressure 
gauge thermometer, or do some other sim- 
ilarly simple thing, and to compute the re- 
sults by dividing column X by column Y 
on the form, he will have comparatively 
little trouble and will require but little 
uniformity of 


attention. By reason of 


material, the report in the instructor's 
hands can be checked and marked on the 
numerical results alone, whereas, if some 
method of individual analysis leading to 
solution required and 


attack and were 


made the primary object, the numerical 
results, which in unskilled hands are use- 
less anyway, assume but little importance. 
In this case the report must be carefully 
read by the instructor and judged on the 
ability shown in handling the problem, 
rather than on the numercial results. 

11. Again, by recording so much for 
the student he is not called upon to use 
any previous information or apply prin- 
ciples devired from reading, from his 
class work or his personal experience, nor 
must he seek and use for comparison any 
similar data. THle does not judge the ac- 
curacy of his results, nor discover the de- 
pendence of his results on conditions. 
These conditions for the important results 
in the test cited would be: Kind of gas, 
compression, initial pressure and tempera- 
ture, proportion of air to gas, leakage of 
piston and valves, governor action, igni- 
tion point, back pressure, speed and many 
others. Thus one piece of apparatus may 
then be the means not only of adding to 
the student's fund of facts to an almost 
unlimited extent, but also by putting the 
work in the problem form, basic princi- 
ples applied in the machines can be taught 
as well as the experimental method of 
solving problems. 

12. If the aim of the instruction be a 
knowledge of how to conduct commercial 
tests, a report blank containing informa- 
tion agreed upon as necessary by commit- 
tees is sufficient and eminently 
proper 
it be desired to teach no more than this, a 


quite 
At the same time, however, should 


very limited amount of apparatus of any 
design, whether in good or bad condition, 
\ student can be taught 


a standard 


would suffice. 


just as well how to conduct 
boiler test for 


old type boiler as on a new one, or can 


capacity on a worn-out or 


be taught how to handle indicators and 
brakes or find engine capacities on old or 
small engines as well as on new and large 
The 
of experimental problems to teach a meth- 
od of individual solution and underlying 


engines of refined design. solution 


principles of machine operation requires, 
however, the best of apparatus. Imagine 
a test to determine the economy of reheat- 
ing steam in receivers of compound en- 
gines being conducted on leaky or small 
engines, or the relative economy of mul- 
tiple and single expansion of steam in a 
with only simple engines and 
These things are ridicu- 
lously impossible, and yet they are useful 


laboratory, 
no condensers. 
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fundamental problems in the economic 
use of steam, such as should enter into the 
course of imstruction for mechanical en- 
gineers everywhere; and they offer good 
laboratory problems for experimental so- 
lution if the apparatus is available. 

13. This research, or successive prob- 
lem solution, method of conducting labora- 
tory work with apparatus of the best 
seems to promise the student training of 
the kind that counts for success as an en- 
gineer whose whole life is one long suc- 
cession of meeting and solving problems. 
The differ 
been defined as the upper limit of methods 


method may from what has 
—pure research—in giving to the student 
some real help, but not enough to deprive 
him of the necessity for good vigorous 
thinking with the pleasure and sense of 
power which results from success attained 
after effort. The best form for this help 
to take is the definite 
apparatus for the solution of 
fitting of that 
apparatus with the secessary instruments, 


assignment of a 
piece of 
every problem and_ the 


the manipulation of which may be ex- 


plained, but no more. This should not, 
however, limit any apparatus to the solu 
tion of but one problem. One attempt to 
apply this modified research method made 
by the writer, in the experimental mechan 
ical laboratory of Columbia University, 
has met with considerable success with all 
hut a possible 10 per cent. of the students, 
who seem to fail utterly to get anything 
out of it. 

14. For each 
week in the laboratory there is assigned 


afternoon's work per 
one lecture per week, at which the prob- 
lems to be solved are assigned and the 
attack 

trated by examples. 
the laboratory work the student must pre- 
pare for himself the first three of the sev- 


method of explained and _ illus- 


Before performing 


en paragraphs in his report, which are 


given below: 
IVork to Be Done Before the Experiment 

(1) Concise definition of the problem 
to be solved. This is given by the instruc- 
tor, and in practice often includes several 
problems more or less interdependent to 
he solved; in this case each being stated 
separately. 

(2) Justification of the problem. By an 
examination of the problem in the light 
of experience or theoretic principles the 
results de- 
found to 


nature or magnitude of the 
manded by the problem will be 
be wholly or partly impossible to predict, 
and hence must be measured. This is in- 
tended to induce the preliminary applica- 
tion of a man’s whole fund of experience 
to the case in hand and to assist, by so 
doing, in the solution. 

3. Analysis of the problem in the light 
of available apparatus and _ basic princi- 
ples, to such detail elements that it be- 
comes possible to set down a list of ob- 
servations to be made and a list of as- 
sumptions or constants needed and where 


they may be found. 
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Afte1 
tion of the problem the student is ready 


the completion of this examina- 


to begin experimental work, and he is not 
permitted to do so until he has handed in 
his preliminary report with the study of 
the subject as explained. 

In the laboratory his attention is de- 
voted to finding the answer to the problem 
rather than filling in columns or wonder- 
ing what to do with the reading of some 
thermometer, or what good the reading 1s 
Chis 


report, 


after he has it. leads naturally to 
contains 


title as 


the rest of the which 
paragraphs each with a guiding 


follows: 


Work to Be Done During and After the 
Experiment. 


(4) Results of the observation with as 
much of the method of making them as is 
necessary to judge of their quality or lim- 
its of application under new conditions. 
This is really nothing more than a brief 
summary of the actual experience in the 
laboratory. 

(5) Answer to the problem, using the ob- 
servations and assumptions found by the 
analysis to be necessary. Where the an- 


swer involves a variation of one thing 
with anything else the nature of the va- 
riation is indicated by plotted curves. 

(6) Accuracy and errors. In this part 


of the report it is freely acknowledged 
that nothing found experimentally can be 
absolutely right, but results may approach 
accuracy more or less. Three errors are 
to be considered: 

(a) Apparatus error, due to unfitness or 
lack of adjustment as affecting observa- 
tions. 

(b) Personal error in all work 

(c) Resultant error due to accumula- 
tion or neutralization of many elementary 
instrumental and personal errors 

(7) Interpretation of results. The full 
significance of the results are not always 
apparent by mere statement, but require 
some study to clarify. The interpretation 
usually takes the form of an explanation 
of the results, or the probable reasons why 
things were as they were found. 

15. When by this 


has arrived at 


method the student 
an answer to his problem 
immediately conscious of 


} 
ne 1s success, 


and not only confident of the results for 
to attack 


He has thought out the basic prin- 


the next case, but eager any- 
thing 
ciples involved in the problem, found for 
made observa- 


himself its elements and 


tions which he himself decided were nec- 
essary and obtained generally, in spite of 
the stress of noise, heat and other annoy- 
ances 

16. The working out and_ interpreta- 


tion of results calls again for applica- 
tion of all the principles known and com- 
parison with results of other experiments, 
and might well be the daily experience of 
any of our best engineers, while the clear 
writing of a concise report on the whole 
process in likewise no more or less than 
After the 


common engineering practice, 
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solution of some fifty or sixty such prob- 
lems the student is ready for his thesis 
problem, which now has no element of 
mystery, but is a simple, straightforward 
process, different in detail from anything 
done, yet no more different than the regu- 
lar problems were from each other, and 
again duplicating as nearly as_ possible 
conditions to be met in future professional 
life. 
apparatus is a new element and practical- 
ly the only one, but the thesis is usually, 


In this work, however, the detail of 


however, from its magnitude, or large 
sweep, more difficult of solution, and calls 
for all the preparation, skill and power 
When not de- 


than a 


of organization available. 
generated into little more com- 
mercial test, this thesis is the culmination 
of such research or experimental problem 
course of training as has been described. 
When of this nature it 
mendation so universally bestowed by visi- 
tors Cormack, 
referring to this thesis work, said recent- 
ly: “I think it a most excellent training. 
It draws out the student, it compels him 
to think for himself, to marshal his forces 


merits the com- 


from abroad. Professor 


to look up references, to compare the work 
which has been done by other people on 
the same subject, and altogether it is very 
valuable as a training, even if the thesis 
itself cannot be regarded as a considerable 
contribution to existing knowledge.” 
Here, it is the training that results from 
the application of the method to the solu- 
that 


forth praise from Professor Cormack, and 


tion, rather than the results, calls 
the same thing may be true of the whole 
laboratory course if conducted along simi- 
lar lines; the necessary gradation of work 
to meet the student’s ability being obtained 
by intelligent selection of problems of- 
fering gradually increasing difficulty. As 
a few of the many 
work at 


an item of interest 
problems used in the regular 
Columbia are given below: 

(1) Determination of the coefficient of 
contraction for a rectangular weir. 

(2) Variation of contraction coefficient 
for weirs, with rate of flow, rounding of 
sill and end contraction. 

(3) Variation of the corrective factor 
for pressure gauge with the scale. 

(4) Variation of corrective factor for 
transmissive dynamo-meter with speed 
and load. 

(5) Relation between mechanical effi- 
ciency of a steam engine and load. 

(6) Variation of pump duty with ini- 
tial steam pressure at constant head and 


constant steam pressure with variable 
head. 

(7) Volumetric efficiency of pump 
cylinder and its dependence on piston 
speed 

(8) Pressure drop through steam 


ports as a function of steam velocity. 

(9) Variation of water 
with load in throttle governed, as com- 
pared with cut-off governed, steam en- 


actual rate 


gines. 
(10) Variation of actual water rate at 
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constant load with initial pressure and 
vacuum. 

(11) Determination of initial conden 


sation for simple compound and triple en- 
gines and its dependence on cylinder tem- 
perature average. 
(12) 
steam in receivers of triple engines. 
(13) 
losses in compound engines with and with 


Gain in economy by re-heating 


Comparison between cylinder 
out receiver. 
(14) Determination of piston accelera 
tion of triple expansion duplex pumps. 
(15) Variation of m. e. p. and economy 
with load in gas engine. 
Variation of m. e. p. and economy 
with point of ignition. 
Variation of m. e. p. and economy 
with mixture. 


Variation of m. e. p. and economy 


with back pressure. 


and economy 


Variation of m. 
with jacket temperature. 
(16) Gain in economy of two stage air 


e. p. 


compression by inter-cooling over non 
cooling 

(17) Variation of 
traps with initial and back-pressure. 


(18) Variation of turning effort of en 


capacity of stean 


gine with load. 
(19) Variation of 
boilers with capacity and rate of combus 


efficiency of steam 
tion. 

17. To sum up the situation discussed, 
there are different methods of executing 
engineering 


laboratory instruction in 


schools, and these range from the com- 
written-instructions method, which 


intelligent 


plete 
might be carried out by any 
man, to the pure research method, in 
which a problem is assigned and no as 
sistance given for solution except facili- 
library. Equip- 


laboratory and 


ment for such laboratory instruction is al- 


ties of 


so quite various in kind and excellence, 
but on the average represents large out- 
lays of money for installation and main- 
tenance. 
18. It is 
schools with variety of 


difficult to see how all the 
apparatus and 
method of using the same can accomplish 
the same ends, and it may be that much of 
our apparatus is useless, as charged by 
some English critics. From the discus 
ion, however, it does seem that the aim of 
the instruction, or the object to be at- 
tained in the student, may justify both 
method and apparatus, and that old, worn 
or small pieces will suffice when the aim 
is to teach the commercial tests, in which 
case also the complete printed report form 
is satisfactory. When, however, it is the 
aim of the instruction to make useful en 
gineers, in the highest sense, by sending 
out bold and clear-thinking men, well 
equipped with the fundamental principles 
and their application, then the modified 
form is abso- 


method in some 


In this case the great 


research 
lutely necessary. 
range of problems and variety of the 
scientific foundation material make the 
most complete laboratory, none too good 
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nor need any part of it lie idle for want 
of usefulness 
In crowded aisles and standing room in 
theaters the live load per sq. ft. rarely 
exceeds more than 50 lb. per sq. ft 
Making the 


square of the 


size of the wall-plate the 
depth of the beam is the 
usual practice and gives good results 
Longer spans with material concen- 
trated in large masses in a smaller num- 
ber of members are generally productive 
of better results and more rigid structures 
short multiplicity of 


than spans and a 


members. 


In order to provide for any possible ex- 
cessive loads, and to keep the dimensions 
of the lighter columns within reasonable 
is sometimes specified that col 
floor 


minimum live 


limits, it 
shall be pro 


load of 


umns carrying loads 


portioned for a 


20,000 |b 


build 
ings, generally make tight fits in the nuts, 
United : 
at the ends of pins and for bolts more 


Screw threads, as used in steel 


and are of States standard, ex 
cept 
which six 


than 1 in. in diameter, for 


threads per in. are commonly used 
Heavy trusses, of long span, where the 
riveted field connection would become un 
wieldy, may often be designed as pin-con 
considerable saving 


be effected 


nected structures; a 


in time of erection may 
thereby. 


The diameter of the rivets in any angle 


carrying strains should not exceed one- 
quarter of the width of the leg in which 
they are driven. Rivets may be % in. 
greater in diameter, however, if the part is 
not used to transmit strain 


The pitch of rivets at the ends of built 


compression members should not exceed 
four diameters of the rivets for a length 
equal to one and one-half times the maxi 


mum width of the member 


When steel of any kind is being turned, 
the speed and feed should be fast enough 
to turn all chips so that they will show a 
blue color. On cast iron, however, the 
speed and feed must be regulated accord- 
ing to the hardness of the casting, as this 
class of material varies greatly and it 1s 
therefore impossible to give any definite 
idea of the number of feet at which it can 


be machined 


The floor girders in office buildings C. 
tried by 


C. Schneider recommends be 
three methods in order to ascertain which 
First.—For a 


Second.— 


gives the result 
concentrated load of 5,000 Ib 
A uniform load of 1,000 lb. per lin. ft. 
Third.—A uniform load of 40 Ib. per sq. 


ft. of floor area 


greatest 
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Motor-Car Cylinder Founding.—II. 


BY HUGH DOLNAR, 


Every advance in machine construction 
is the culmination of many attempts 
toward the final best, and is the result of 
the efforts both mental and physical of 
many earnest seekers for better things, 
most of whom achieve only failure for 
themselves, although, when the betterment 
becomes daily practice and the whole weary 
path that led to ultimate good can be 
wisely contemplated, it often appears that 
those who failed most utterly were those 
who saw most clearly what was really 
needed, 

The car-motor gray-iron cylinder seems 
certain to long continue to be the most 
important single component of the car 
motive assemblage, and the most complete 
exhibit of small gas-engine cylinder-found- 
ing practice which can be given is therefore 
of great interest to car-motor constructors 
and users at the present time, when both 
motor-cylinder 


in theory and _ practice 


founders differ widely from each other. 


.In each case the aim will be to present 
the practice of one foundry, and the opin- 
ions and belief of the foundry superin- 
tendent controlling this practice, leaving 
comparison, criticism and deductions 
wholly to the reader. 

The Ferro Machine and Foundry Com- 
pany, Cleveland, Ohio, is now working 
about 575 men in the production of car- 
motor cylinder castings and finished car 
motors, about 325 hands being employed 
in the pattern shop and foundry, and 
about 250 in the machine shop. Charles B. 
Wilson is works manager, and Lewis G. 
Blunt foundry superintendent, The foun- 
dry has made as many as 300gas-engine cyl- 
inders in one day, and is making either 
cylinders or finished motors for some of 
the best known American car builders. 

The Ferro foundry has a well equipped 
pattern shop, and the preferred proced- 
ure is to work from the customer’s draw- 
ings, the forms of pattern and core boxes 
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and the manner of molding and casting 
to be wholly determined and directed by 
Mr. Blunt, who is certainly more likely to 
know what is best adapted for use in his 
own foundry than the most experienced 
and skilful outside pattern-maker could 
possibly be. 

Mr. Blunt follows no fixed routine in 
any detail of cylinder production save that 
of testing his metal and melting. Each 
cylinder is made the subject of special and 
individual consideration, and the pattern 
for producing this cylinder and its position 
in the mold are determined wholly by the 
form of the cylinder and its cored pas- 
sages, Mr. Blunt believes that no higher 
runner and riser than such as will insure 
the filling of the mold are of any value, 
and that the position of the cylinder while 
pouring has no effect on the quality of the 
iron in different parts of the same cylinder 
casting. 

The foundry has 
and employs a chemist, who takes six 
samples from each carload of pig iron, 
has the same weight of chips drilled from 
each sample, mixes these borings and an- 
alyzes a portion of this mixture, the re- 


a testing laboratory, 
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FIG, I. 


MOTOR-CAR CYLINDERS MADE BY THE 








FERRO FOUNDRY. 
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sult being accepted as correctly indicating 
the constitution of the carload of iron. 
Gray iron is commonly melted in the 
cupola, in which the action of the fuel is 
such as to deliver a melted iron into the 
ladles differing from that expected and pro- 
vided for by the original charging. This 
very undesirable result can be avoided 
only by careful and intelligent cupola 
tending during the process of melting. 
Because of this Mr. Blunt discards the 
cupola entirely, and uses the air furnace 
instead for melting iron to be poured into 
cylinder molds. The air furnace differs 
from the cupola in not permitting charging 
while melting. In charging the air fur- 
nace the metal to be melted at one heat is 
piled on the hearth, and the fire is started 
about seven hours before melted iron is 
wanted. All the air entering the furnace 
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expected. Mr. Blunt casts most cylinders 
lying on the side, and only those cylinders 
of such shape as to make crosswise divid- 
ing of the cylinder pattern desirable for 
molding are cast in a vertical position, 
head down, in the mold, 

Fig. 1 shows most of the different forms 
of cylinders produced by the Ferro foun- 
dry, something like 20 in all. Two of 
these cylinders are shown twice, in differ- 
ent positions, to give better ideas of their 
shapes. 

The metallurgical chemist uses only a 
small and unimpressive plant; some cruci- 
bles, a small furnace, a hot table, glass re- 
torts and graduated glass supply tubes, by 
which known measures of liquid may be 
delivered. The only ‘fine instrument 
needed is a delicately balanced scale, al- 
ways in aglass case. Even where strength- 


301 


dual-unit cylinder, selected as the Ferro 
foundry cylinder-molding exhibit because 
of its complexity. 
cylinders, air cooled, are very simple, es 


Some small gas-engine 


pecially those of the 2-cycle variety. In 
case of the 4-cycle water-cooled cylinder, 
the dual-unit, head water 
jacket, is the logical outcome of certain 
lines of 
advocates, 


integral and 


confident 
dual-unit 


reasoning which have 


and this Garford 
cylinder is a good example of its class 


Fig. 3 shows the Garford cylinder pat 


tern which is divided into three parts; 
these three parts are shown at the upper 
right-hand corner of the picture, assem 
bled to form the complete pattern. This 


cylinder pattern is parted horizontally into 
three sections, of which the head, lower 
left corner of picture, is molded in the 
drag; the middle part, right lower corner, 


























FIG. 2. 


must pass upward through the grate and 
the burning fuel, where all of the oxygen 
is combined, leaving no free oxygen to 
touch the iron as the products of combus- 
tion pass through and about it on the way 
to the chimney, so that the air furnace is 
certain to deliver the kind or composition 
of melted iron to the ladle that was to be 
expected from the furnace charge. This 
condition of certainty as to the composi- 
tion of the melted iron in the ladle is of 
the highest importance in gas-engine cyl- 
inder founding, and makes the air furnace 
far preferable to the cupola in the opinion 
of Mr. Blunt. 

Test pieces are cast from each heat of 
the Ferro air furnace, and are tested, and 
twice a week cylinders are analyzed chem- 
ically, to see that the composition is as 


GARFORD CYLINDER IN FOUR POSITIONS. 


FIG. 3. 


testing machines are included the labor- 
atory does not show for much. The gen 
eral method of gray-iron testing is to first 
dissolve the sample in acid, and then iso 
late the various constituents or elements 
of the solution, and weigh each one ac 
curately, - In foundry practice very few 
samples of gray iron are exhaustively an- 
alyzed. Gray iron is made up from a 
great number of different elements, some 
occurring in very small quantities in some 
samples, and not at all in others; and their 
influence on the metal not being indisput 
ably known, they are ignored, though some 
metallurgists believe that these obscure 
and commonly neglected elements greatly 
influence the suitableness of the castings 
for certain purposes. 

Fig. 2 shows four views of the Garford 


GARFORD CYLINDER PATTERN 


ASSEM BLED PARTS 


AND IN SEPARATE 


is molded in the cheek; and the flange, 
upper left the picture, is 
molded partly in the cheek and partly in 
the cope 


corner of 


In the mold in position to pour, 
the pattern would stand as in the upper 
right-hand corner, the top of the head as 
shown separately at the lower left of pic 
ture being the undermost surface in the 
mold, 

The core boxes required for making th« 
cores of this Garford cylinder are numer 
ous, and could not be intelligently shown 
and described without too many pictures 
and words 

The cylinder molds are baked in the 
core oven, and are then carried on hand 
barrows, two men each, to the pouring 
floor of the foundry, where the core setter 
sets the cores in the sections of the mold 
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and closes these sections together and 
clamps them tightly, and places runner and 
riser and vent boxes on top of the molds, 
making them ready to have the melted 
iron poured into them. 

A picture of the complete set of Gar- 
ford cylinder cores is given in Fig. 5, and 
the cylinder molding and the progressive 
steps of the core setting and making the 
mold ready for clamping are shown, to- 
gether with illustrations of the meeting 
faces of the drag, cheek and cope, so that 
the experienced molder can see exactly 


FIG. 4. 














how the Garford cylinder is put up, and 
the general reader can form some idea 
of the care and skid and delicacy of 
handling required to produce such a mold. 

The mold is made in iron flasks hav- 
ing four handles integral with each, and 
also having three triangular match-pins 
and three pin-lugs to each flask section. 
These pins and pin-lugs are accurately 
finished so that when two parts of the 
mold are closed together there is no shake 
possible. 

The cores must be easily crushed, as 
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PUTTING UP THE DRAG, CHEEK AND COPE, 


the melted iron has little strength when it 
begins to solidify by cooling and the cores 
must crush to permit the iron tg shrink, 
or the casting will separate as it solidifies. 

The molds are so much hardened by 
baking that the cores can be set and held 
much better in the dry sand than in green 
sand which has not been dried and hard- 
ened by baking. Molds which are not put 
through the oven are often skin-dried by 
the flame of a gas torch, and the illustra- 
tions show a _ gas-hose lying on the 
foundry floor. 





FIG. 5. COMPLETE SET OF CYLINDER CORES. 


FIG. 0. 


DRAG OF CYLINDER MOLD WITH FIRST SECTION OF WATER-JACKET CORE SET. 
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FIG. 7. 


Fig. 4 shows the drag of a Garford 
cylinder mold on the molder’s bench, the 
cheek on horses in the middle of the pic- 
ture, and the cope on a flask on the floor 
at the right. The cope should be in the 
core oven as it is entirely finished, but 
was placed on the floor to show all three 
mold sections in this illustration. The 
completed green-sand molds are handled 
by two men each, and are carried on hand 
barrows, first to the core oven, and are 
next piled away after baking, and are 
carried to the foundry floor for core 
setting and making ready to pour, as re- 
quired. The Ferro foundry uses molding 
machines on some cylinders, but this Gar- 
ford is a hand production. 

Fig. 5 set of the 
cylinder cores. That at its lower left is 
the top water-jacket core; left top, lower 
water-jacket core, with crooked passage 
cores between two. The combus- 
tion-chamber cores are in the middle and 
the two barrel cores at the right in this 
picture. 


shows a Garford 


these 


nN 


TOP FACE OF DRAG 
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Fig. 6 shows the drag set on horses on 
the pouring floor, face up and the top 
The runner 
horn 


water-jacket core in position. 
and riser gates, which open by 
gates, not here seen, to the bottom of the 
cylinder casting, show at the four corners 
of the mold. 

Fig. 7 shows the drag with the 
combustion-chamber cores the 


two 
and two 
port cores in position. 

Fig. 8 shows the same drag, with two 
more cores added, to form the bottom of 
the water-jacket cavity and a passage for 
the exhaust. The jacket-core prints are 
seen in the mold print seats, and have 
been first packed at the joining with damp 
fire clay and then filled up. The picture 
shows a vacancy between the core print 
ends of the flask and a barrel 
core been temporarily placed at a 
trial setting, to be removed before closing 
The core prints have vent 


sides, 


has 


on the cheek. 
holes, opening outward, in them. 
Fig. 9 shows the drag completed. The 


core print-seat vacancy has first had the 


FIG. 8. TOP FACE OF 
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DRAG, 


joining of the core seated in it stopped 
with moist fire clay, and then a thick cord 
laid in to communicate with the core vent, 
the cord ends passed through flask holes 
and hanging outside, and the print seat 
has been filled with green sand and slicked 
smooth and flush with the mold surface. 
Lastly neudels have been laid on the mold 
surface so as to be crushed down thin and 
prevent the escape of the fluid iron any- 
where The 
thick paste or dough of wheat flour and 


neudels are made from a 


water, placed inacylinder and pressed out 


. ' 
in slender cords by a piston and screw. 


These paste neudels are then pinched into 


convenient lengths, laid on boards, and 


covered with damp cloths to keep them 


moist until used. One neudel board is 
shown just above the mold on the floor 
next the gas-torch hose, and another 
board of neudels, sprinkled with dry 


as not to stick to the workman’s 
the drag, 
cheek 


fli sur sO 


fingers, is shown in front of 


which is now ready to have the 


closed down on it 





~ pei 


Ee Se 


FIG. 9. TOP FACE OF DRAG READY FOR CLOSING DOWN THE CHEEK. FIG 





BOTTOM FACE OF CHEEK 
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FIG. II. 

Fig. 10 shows the cheek, with the cope 
beyond it, on a hand-barrow, as brought 
in from the core oven. This picture shows 
the lower face of the cheek, and some of 
the cores are lying on top of the cheek 
flask. This cheek face shapes the lower 
outside of the cylinder water jacket, and 
the cylinder barrels are formed in the 
cheek body. 

Fig 11 shows the top face of the cheek, 
showing the cylinder flange and_ barrel 
The f 
the flask as in Fig. Io. 


cavities Same cores are on top ol 


Fig. 12 shows the top of the cheek which 
The 


cheek flask has been driven down with a 


is now closed down on the drag. 


hatchet to touch the drag flask all round, 
neudels have been placed round the run 
holes, and the cylinder 
the 
been lowered into place. 
ends have thick neudel rings, molded 
hand from the small neudels, placed on top 
of them, around The 
mold is now ready to have the under side 
of the cope closed down on it. 


Fig. 13 shows the under side of the cope, 


ner and riser 


flange-mold, and barrel cores have 


The barrel core 
by 
holes 


their vent 


standing on the hand-barrow, with a paste 





FIG, 13. BOTTOM FACE OF 


TOP FACE OF CHEEK 


COPE 


FIG, 


14. 


CLOSING 


12. 


AND DRIVING 
COPE. 





DOWN 


TOP FACE OF CHEEK READY FOR CLOSING DOWN 


FIG, 
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THE COPE. 
pot on top of it, and a hatchet and bel- 
lows in front of it. The sand must stand 
a little above the iron flask edges to be 
mold closing, 
but in clamping the mold no crush must 
So the flasks are driv- 
en to meet by light blows of the hatchet 
mold 
closed on, the metal flask sliding down on 
the baked 
Fig. 14 shows the core-setter, who has 


sure sand meets sand in 


come to the sand. 


all round, as soon as a section is 


sand it contains 
placed his hat over the barrel vent-holes 
to keep dirt out, driving the cope flask 
down on the cheek flask, which makes the 
mold ready for the runner and riser and 
vent boxes and clamping. 

I'ig. 15 shows Garford molds ready for 
pouring. The runner, riser and vent iron 
boxes are dry-sand lined, and the heavy 
grav clamps are wedged on with wooden 
wedges, “pinched,” not driven, and the 
flask joinings have been luted with fire 
to the 


dams of reudels to keep fluid iron from 


clay, in addition internal mold 


going where it is not wanted 


Very few persons have any realizing 


sense of the care and skill exercised by 


molders, who must have intelligence and 





MOLDS READY TO POUR. 


15 
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foresight and a delicate touch in core-set- 
ting to make a ladle full of melted iron 
take the complicated form of a Garford 
cylinder. With all the care and foresight 
exercised the regular loss is not less than 
5 per cent. of bad castings, and may be 
more, very much more, where less perfect 
methods than those here partly shown are 
employed. 

Two flask molders, seven core makers 
and one core setter and his helper can put 
up eight Garford dual-unit cylinders in 10 


hours. Two sets of patterns and core 
boxes are required. In addition to these 
eleven men employed wholly on _ the 


molds there is considerable work done by 
the sand-barrow men, and the core-oven 
tenders so that these cylinders are costly 
pieces of gray-iron foundry production. 





Shop Tools and Methods. 





BY F. J. LE CARD 


turret 
shallow 


Fig. I represents a lathe tool 
that is excellent for recesses. 
Without referring to any particular forms 
it may be said that a tool made this way 
for sinking right into stock, works well 


when cut on the end and sides like an 
end mill. 
But the teeth should be few in num- 


ber, four at the most, and perhaps better 
two or three, to allow clearance for the 
chips. A shell cutter for this work must 
have body to stand up well; for narrow 
work use a counterbore or solid cutter if 
practicable. 

A two-lipped cutter made 
backed off the with a 
for thread-cutting makes a good form- 
retaining cutter; some use one lip. With 
two lips, cut the faces on the center line. 
They can be given circumferential clear 
ance outside and inside by cutting back 
tapering while using the same pitch as 
that on the face of the cutter teeth. 

It will be seen that I use a pilot pin 
with spring behind it to hold the cutter to 
place. This works well and admits of 
the drilling of a short hole which the cut 
ting-off tool removes each time, the pilot 
retiring as the cutter commences work 

Fig. 2 takes us into jig making again 
Where there are a number of pieces, too 
many to be made as one piece would be, 
yet not numerous enough to require a 
separate jig for each operation a combina 


and 


set 


solid, 


on face lathe 


tion jig may be of service 

A thin tool-steel piece with one 
provided with a V-shaped notch having 
also screw and dowel pin holes as seen at 
The %x%-inch piece 


end 


a was to be made 
b has a channel c planed or milled in it. 
At the ends are hardened tool-steel slips 
d and e on both sides to form filing jigs 
—poor practice in case of large lots. A 
punch and die would be the proper tools 
for this piece if made in quantities. 

Stock the right width is cut off close 
to length, placed in the end f with the 
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stop g brought back to 1 and fastened 
One end of the stock is filed square. Then 
g is moved up to 2 and clamped, and the 
other end filed, the length of the piece 
It is then held 
pinch 


being secured in this way. 
as at h, by «# and j operating the 
clamp piece k and the two holes drilled, 
the work itself resting against a small face 
center in the tailstock. It is then held by 
screw and dowel pin at a and the V filed 
by d. 

In Fig. 3 is shown the method of get 
ting holes in the jig plate under h (Fig. 2) 
located in the center of the channel and 
the exact distance apart. A disk, say /, is 
turned to fit the channel, a hole trans- 
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one side is used for filing both sides of 


It is used on one 
This 


jig the same on 


the jig templet pieces 
side and then reversed for the other. 
brings the V in the filing 
both es, and exactly in 

ry 


the channel Che wo 


ang] the center of 
rk from such a jig 
use 


is reversible when put in 


Machining a Propeller. 


BY W. BURNS, 


On small propellers and those having the 
blades cast in one piece with the boss, very 
The bor- 
the boss is usu- 


little machining is necessary 


ing of the tapered hole in 
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SHOP 
ferred through it, and it is pinned there 
Disk m of the correct thickness is brought 
disk m is put in contact 
soldered and the hole 
transferred. At o a disk of larger diam 
eter than the width of the channel is cut 
off on the sides as another method for 
locating with ». A good way to make the 
V templet at the end of the jig wher: 
the two sides must be exactly alike is 
as follows: The two pieces for the filing 
templet are drilled for riveting to the jig, 
and filed one at a time, while held in place 
in contact with the working model. This 
piece is finished to the correct angle on 


This 


against it, and 


with m, second 


one side, but longer than required. 


TOOLS AND 


METHODS 


ally done by a tapered boring bar in the 
drill press, or if there is a lathe having a 
large face plate the propeller may be 
bolted to it and bored with an ordinary 


boring tool. Should there, however, be a 


good radial drill in the shop it is much 


easier setting up the propeller on it than 
in the lathe, as it has only to be dropped 
down approximately in position on the 
table and bolted down, 
of the 


bar 


when the swing 


ing arm radial carrying the tapered 


ily and quickly ad 
It now 


boring can be eas 
boss 


bottom bearing of 


justed in the center of the 


only remains to fix th 


the boring bar in position on the table and 


adjust the bar to cut the correct taper, 
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adjusting screws being provided for this 
purpose on the driving socket at the top. 
On the smaller sizes of propellers the 
practice is usually to make a standard 
taper, and make a special boring bar to 
bore to this taper; the tapered part of 
the boring bar being much longer than 
the boss of the propeller, and the taper 
being the same all along, a fairly large 
range of diameters can be obtained by 
using the top or the bottom part of the 
bar. Facing up of the ends of the boss 
is usually—in this size—managed by a 
single- or double-ended cutter taking a 
light cut over all the surface to be ma- 
chined. In the larger sizes a facing bar, 
that can be secured at right angles to the 
boring bar, is used, the boring bar being 
adjusted to an upright position during 
this operation. Some propellers have a 
keyway in the top part of the boss only, in 
others it runs the entire length. The cut- 
ting of this keyway is usually done in a 
slotting machine, and by hand or pneu- 
matic tools if a large enough machine is 
not available. About 1/32 or 1/16 inch 
clearance is often allowed on the top of 
the key, the sides only being fitted; this 
is to insure that the boss will be driven 
firmly and evenly on the tapered shaft and 
not be thrown out by bearing on the top 
of the key. In the larger sizes of propel- 
lers the boss and the blades are usually cast 
separate, the boss being of cast iron, or 
steel, and the blades of either cast iron, 
cast steel, or manganese bronze; the best 
practice being to use a cast-steel boss and 
have the blades of manganese bronze. 
Machining the tapered hole in the boss 
and facing up both ends is usually the 
first operation. This may be done on the 
lathe or the horizontal boring machine; 
both are equally suitable, the amount of 
work at each machine being the determin- 
ing factor. When turned in the lathe it 
is fixed on an angle plate bolted to the face 
plate of the lathe and, after being bored 
and faced on the ends, the four sides on 
which the blades are fixed are in turn 
faced, the boss resting on the angle plate 
on one of the faced-up ends and being 
moved round one quarter turn to the next 
side when a side is finished. On some of 
the cheaper propellers the sides of the 
boss are simply a plane surface, all the 
thrust from the blades being carried by 
the studs; but a much more satisfactory 
method of holding the blades is to recess 
the sides of the boss deep enough to allow 
the foot of the blade to be flush with the 
top edge of the recess, the boss of course 
being strengthened for this purpose. 
sides of the recess are usually slightly 
tapered to facilitate the fitting of the 
blades, and to allow the blade to be the 
more readily removed after service, when, 
were the sides straight, it would probably 
be firmly rusted in. This method of fix- 
ing is somewhat more expensive, but it is 
well worth the extra outlay. For turn- 
ing the blades a center bracket is often 
cast on the tip; this makes it much easier 
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for the turner, as he has only to take the 
center of this bracket and the center of 
the blade foot and fix a suitable driver 
on the face plate when he is ready for 
turning. But when there is no center he 
has to fix an angle plate on the lathe face 
plate and cut pieces of wood to fit the 
curvature of the blade, one for each side, 
and to bolt it down with clamps, which 
entails a good deal of work to get the cor- 
rect center of the blade. In fitting, the 
blade is supposed to fit on the beveled 
sides and the bottom; and to be able to 
have this right at the first try means 
very accurate workmanship. Of course 
there are usually gages for this work if 
the firm has been some time in business, 
the boss being recessed to fit one gage and 
the blade turned to fit another; these gages 
are made so that they can be applied to 
the work when in the machine, thus sav- 
ing any shifting. In fact, nearly all parts 
of propellers and tail shafts are made to 
gage to allow repairs and replacements to 
be carried out in the least possible time. 
The holes for holding in the blades are 
usually oblong, about 1% times the diam- 
eter of the studs, to permit the blades to 
be shoved round slightly if necessary to 
alter the pitch. Packing pieces are fitted 
in these holes to prevent any movement, 
different pieces being fitted if it is neces- 
sary to shift the blade. The boring of 
these holes is best done in the horizontal 
drilling machine. Marking off the holes 
in the boss is done by setting the blades 
in position one at a time and marking 
them for position. They are then bored 
in a vertical or horizontal machine, the 
tapping also being done in the machine. 
The studs are usually put in by hand to 
make sure that they are tight, a thin 
coating of red lead being applied before 
they are screwed in. Cast-brass cap nuts 
are used for the studs, and have a small 
set screw put through the top, screwing 
into the studs; this keeps the nuts from 
slacking back. The blades are usually fit- 
ted on one at a time in the shop with all 
the studs, nuts, etc. in position, then 
marked and taken Chipping off 
any projecting metal and centers is now 
done and the propeller is ready for build- 
ing up in place on the shaft in the boat. 
All joints are usually given a coat of red 
lead paint before putting together, and 
also all the nuts, and _ studs. 
Any place where the water might lodge 
is filled with red lead. 

When all is fixed up, red lead or some 
hard cement is filled in between the nuts 
and smoothed over. The propeller boss is 
often recessed some little distance to allow 
the liner on the tail shaft to fit into it, 
and thus prevent a sharp joint at the edge 
of the boss; 


down. 


set screws 


it also permits the use of a 
joint at the end of the liner to keep the 
sea water from the shaft. 

Glasgow, Scotland. 





The Toleda Transfer Co. is replacing 
nearly all its horses by motor vehicles. 


September 6, 1906. 


Selection and Use of Grinding 
Wheels. 


BY H. DARBYSHIRE, 


As a grinding-machine operator, I have 
read with much interest the many instruc- 
tive articles which have appeared in this 
journal from time to time on the sub- 
ject of grinding. In my case and possibly 
in others, they have the means 
of inviting a concentration of thought on 
various points which had been difficult to 
understand previously. The articles are 
of especial value to the operator when 
they treat of what we may well call the 
phenomena of the art, and it is some 
matter for regret that points of especial 
interest occasionally remain unexplained. 
To refer a long way back to those exhaust 
valves of Mr. Henry’s: Did he ever solve 
the problem as to why they should come 
0.001 inch small in the middle while his 
machine ground regular-shaped pieces 
quite straight? Another contributor in- 
vited some discussion on chatter marks, 
without any result up to the present. A 
solution of the first of these questions 
would be very interesting, and as we can- 
not all enjoy opportunities of grinding 
exhaust valves we must look to those who 
have for an explanation. 

The question of chatter marks is an 
ever present one, and I, for one, must con- 
fess that there are instances where they 
appear without any conceivable cause. It 
is not so much a matter of removing 
them, for a different combination of work 
speed and feed will generall accomplish 
this on the last chip. The trouble is that 
they sometimes become visible only when 
the work is fitted to its place and when it 
is hardly possible to reduce the piece 
further. They may be so faint as to be 
of no account, but are objectionable in 
appearance; they are not peculiar to any 
particular machine, for I have seen them 
appear in work done on many types of 
grinders, and some discussion of the sub- 
ject should prove interesting and instruc- 
tive to a large number of your readers. 


been 


THE SELECTION OF WHEELS. 


To the grinding novice the selection of 
wheels for a given material and shape of 
work may be said to be the first and most 
important feature, and though some little 
information may be acquired from trea- 
tises on the subject and from wheel 
makers’ catalogs they are not and can 
hardly be made comprehensive enough. 
If it were possible to create a standard for 
the grading of wheels there would still 
be many difficulties remaining, so that the 
operator must learn to use his own judg- 
ment and be constantly observant before 
he can produce work with a reasonable 
amount of Whatever line of 
wheels he uses he must be thoroughly 
conversant with their peculiar method of 
grading and this has some reference to 
the wheel maker. With the exception of 


success. 
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emery, the relative percentage of efficiency 
of the prime materials of which modern 
grinding wheels are made, is perhaps of 
less account than is the maker's ability to 


grade them in progressive degrees of 
hardness and to duplicate them. His 
method of designating them must be 


simple and yet precise, so that the user 
can determine from his previous experi- 
ence with this particular line, what is the 
most suitable for his requirements. If two 
or more lines of wheels used their 
grading must be 


even if 


are 
considered separately, 
manufacturer’s 
method of designating the grade be the 


their respective 


same; thus Jones & Company, and Smith 
& Company, each make a good quality of 
wheel (true and balanced, which is an 
other important point), both makers using 
the letter method of grading to designate 
their degree of hardness. Jones & Com- 
pany may differ from Smith & Company 
as to what degree of hardness a partic- 
ular grade letter refers to. Their K wheel 
for instance may be harder than the K 
wheel of Smith & Company, or vice 
versa. For these and other apparent 
reasons it is not advisable to abandon any 
line of wheels which has proved itself easy 


- 
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2 a\ : 
\ Es 


AMERICAN MACHINIST 


may, within certain limits, make it grind 
efficiently by increasing the work speed; 


on the other hand, if we have a wheel 
which is theoretically too soft for the 
work in hand, we may prevent its waste 


and improve the finish of the work in 
hand by reducing the work speed. It is 
usual for an operator to choose a grade 
relation to the 


of wheel that is in some 

texture of the material he is going to 
work upon, but this is not sufficient; it 
may be his practice to use an M or 


medium wheel for grinding I-inch mild- 
steel shafts successfully and yet the same 


grade of wheel will be less successful on 


a shaft of much larger diameter, inside of 
a hole, or on a plain surface, even if all 
be of the same material 


WHEEL CONTACT. 


It may be worth while proving that the 
area of wheel contact with the work must 
also be taken 


to show the consistency of the action of a 


into consideration and also 


grinding wheel. The sketch Fig. 1 shows 
2 mild-steel piece with rectangular flange 
which must be externally, internally and 
surface ground and also have the shoulder 
In one 


faced as shown in the side view 


A A 




















FIG, I. SHOWING 


to specify and duplicate. New lines may 
be tried where a record of efficiency is 
sufficiently good to trial, but 
little notice should be taken of the record 
of an individual may have 
justified all that is claimed in its favor 
when working under certain conditions, 
still do but indifferent work under 
different conditions. 
operator, if he displays intelligence, should 
be allowed a free hand in choosing his 
He is the best able to judge 


induce a 


wheel; it 


and 
A grinding-machine 


wheels. 
requirements and is directly responsible 
for economy of working and quality of 
work. The 
choose his wheels is only equaled in fool 
ishness by the keeping of all instructive 
literature in this department and refusing 
to let him peruse it except as a special 
favor. 

The operator should confine himself to 


policy of letting the office 


as few varieties or grades of wheels as 
possible to avoid confusion, nor is it neces- 
sary that he should have many. Strictly 
speaking, a softer bonded wheel should be 
used as the percentage of carbon present 
in the material increases, but slight altera- 
tions in work speed will generally be as 
effective as would changing the wheel for 
a harder or softer grade. If we have a 
wheel which appears for the 


work in hand at a given work speed we 


too hard 


CONTACT 





OF WHEEL AND WORK, 


of the end views the wheel is shown in 
contact with both the small and the large 
diameters and also set for surface grind 
ing the edge of the flange; in the other 
end view the surface contact of the wheel 


The 


in each case is indicated by 


is shown when grinding the hole 
depth of cu 
dotted lines, in an exaggerated form for 
The 


case 1S 


the purpose of illustration. amount 


contact in each shown 


A and the difference in area of 


of wheel 
from A to 
contact is in proportion to the grade of 
wheel which would be required for each 
Taking the Norton method 


for convenience, an M 


operation. 
of grading, wheel 


success 


the 


would grind the small diameter 
fully but 
diameter 


would be troublesome on 
Chis 
a softer bonded wheel and 


suitable, but in actual 


large larger diameter 
would require 


grade L would be 


practice an L wheel would be used for 
grinding both diameters and the work 
speeds arranged to make the wheel ef 


ficient. When we look at the amount of 


wheel contact shown, both in surface and 


internal grinding, it will be seen to be 
much greater than in the cylindrical grind 
ing and actual practice shows that much 
softer wheels A J 
would probably be the best to use in both 


con- 


are necessary wheel 


these cases as the amount of wheel 


tact is nearly the same 
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At B we see the wheel engaged in fac- 


ing up the shoulder and this may be said 


to be the most unsatisfactory form of 
grinding. We have here the most pro 
nounced example of wheel contact and 


where quantities of work will warrant it 
soft 


the 


wheel must be used In all 
contact should be re 


duced by recessing the wheel 


a very 
cases surface 
as indicated 
by dotted lines so that little more than a 
line shall be ct 

WHEELS FOR FINISHING 


With regard to the quality of finish, this 


does not so much depend on the num 


ber of the grit in the wheel as it does on 
the condition of the wheel face and the 
depth of cut taken in finishing; wheels 


1 


of 36 to 46 grit will cut freely in rough 


ing and give a satisfactory finish if turned 


quite true \ good diamond ts indispen 
sable for this purpose and it should never 
be allowed to get so blunt as to rub in 
stead of cutting. It should be set in such 


a manner that it can quickly be turned 
when the cutting point gets dulled and a 
new point presented Fine grit wheels 
are admissible when the amount of stock 
to be 


be often indispensable where the surface 


removed is very small and they may 
to be ground is very hard and compact. 

; 30 grit 
limited 


\ newly turned wheel of say 


will finish cast iron for a very 


period only, because when the outer part- 


icles are worn down to their maximum 
area, they offer too much resistance, or 
their area is too great to penetrate the 


polished surface the wheel is in contact 
As 


newly turned coars« 


with. some explanation of this, a 


wheel, if examined 


with a good glass, will be found to have 
little granular teeth on all the larger 
kernels; when these small teeth are worn 
down the wheel will cease cutting, as 
stated. All this points to the desirability 
of using finer wheels for cast iron, or at 
least for the finishing process; to use a 
fine wheel for roughing would not be 
economical because with fine wheels the 


depth of cut is limited. As a compromise 


we may with advantage use those compo 
sition or elastic wheels which are made 
up of a combination of fine and coars« 
grit. The coarser grit in these wheels will 


rough out quickly and does not seem to 
with the finer grit’s action when 
that 


allows 


interfere 
finishing. It may be 


the bond being 
of a nature 


the 
} 


be pushed back when 


resilient larger 


particles of grit to 


their friction gets too great and so allows 


the finer grit to act These elastic wheels 


will be found to act very well on bronze 


or composition metals, either for surface 


grinding. ‘They require 


or for cylindrical 
however, because being 
the 
they generate more heat 


hardened or carl 


plenty of water, 


more compact than vitrified wheels 
The texture of 
ionized steel being some 
what similar to that of cast iron, the same 
grades of elastic wheels are suitable; they 
must of course be of soft bond on account 


of the high percentage of carbon in these 
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materials, while for composition the 
harder bonded wheels are useful in 


cylindrical grinding and the softer ones 
for surface grinding. 
POINTS TO KEEP IN MIND. 

All operators after some little experi- 
ence find that certain grades of wheels 
are suited to certain materials, and 
some are puzzled at the apparent incon- 
sistency of a wheel when used on dif- 
ferent shapes of the same material, yet 
most of these points become clear if we 
take the trouble to think and go below 
the surface. If it be first understood that 
a grinding wheel is a disk or cutter held 
together by a friable bond, the choice of 
a wheel and its adaptation to circum- 
stances becomes much simplified, that is 
if we keep the following five points in 
mind and their reasoning: 

(1) The harder the material, the 
greater is the difficulty encountered by the 
grit in penetrating the surface to its max- 
imum cutting depth, so the bond or grade 
must be proportionately softer. 

(2) The greater the area of wheel con- 
tact the greater is the resistance of the 
bond, therefore it must be proportionately 
softer so that it may crumble the more 
easily. 

(3) The higher the work speed the 
easier are the bond and grit displaced and 
this fact may occasionally be taken ad- 
vantage of, up to a point when the loss 
of grit becomes wasteful. 

(4) Medium coarse wheels are always 
preferable for they have a greater depth 
of cut and move stock rapidly with the 
least amount of heat; they will also finish 
for a prolonged period on material that 
has a soft surface. 

(5) Hard-surfaced material, though it 
may be roughed out quickly with a coarse 
wheel, requires for finishing a fine grit 
wheel; the time for finishing with the 
coarse grit wheel is limited to that point 
where the particles become smooth and 
their area is too great to penetrate under 
the light cuts which are necessary. 

HARDNESS OF BOND. 


While on the subject of grinding wheels 
it is as well to consider what is the maxi- 
mum hardness of bond or grade which 
it is advisable to use in the grinding pro- 
cesses referred to, otherwise the whole 
matter may be open to the charge of 
vagueness. Without reflecting on any 
other makers of wheels, I will, for the 


sake of convenience, use the Norton 
method of grading, as it is the one I am 
the most conversant with. Referring 


again to the illustration of wheel contact, 
an M wheel is shown as being the hardest 
that would be used, and this is in accord- 
ance with my actual practice. Harder 
bonded wheels are used by some people, 
or there would be no demand for their 
manufacture, but it is difficult to under- 
stand what economic advantage is derived 
from their use. They do not grind more 
quickly for being harder, and the idea that 
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they last longer may well be an expensive 
delusion. A wheel that is excessively hard 
means a lot of power consumed in driving 
it, and though this may be lost sight of 
occasionally it is still an item in establish- 
ment costs for transmission and deprecia- 
tion; it constantly requires cleaning with 
the diamond, which is a charge on the dia- 
mond and the time of the operator, and it 
may be so unyielding and generate so 
much heat that it distorts and displaces 
the work it is engaged on from its setting 
or chucking. Taking all these things into 
consideration after a few years experience 
and many experiments as to economy, I 
have decided that it is better when choos- 
ing a wheel to give the preference to the 
softer of any two that would appear to 
be suitable. 


FEED LINES. 


Feed lines in ground work may often 
be a blemish second only to that of chat- 
ter marks. When the pitch of the side 
feed of the wheel is their only indica- 
tion they are of no account; nor is it 
hardly possible to prevent these marks be- 
coming visible when a ring or plate is 
rubbed over the ground surface. When, 
however, this rubbing shows there is a 
depression in the surface, it is a proof 
that something is wrong and the cause 
must be sought for. If we commence to 
finish several pieces of work with a per- 
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FIG. 2. SUPPORTING A SHAFT WHILE 
GRINDING. 


fectly flat wheel and have a side feed of 
the wheel which is only some fraction of 
the wheel’s width, it must after a little 
time become convex on its cutting face 
and will then leave objectionable feed 
lines. Where machines are so constructed 
that the wheel will move its full width 
at each revolution or stroke of work, the 
wheel will preserve its flat face and the 
slower side feed need be used for the last 
one or two chips only. On the other hand 
if machines will allow of only a fractional 
side feed of wheel, the wheel must be 
dressed or turned flat occasionally with 
the diamond. Using a narrow flow of 
water with a broad wheel face will cause 
feed lines, for the outer edges of the wheel 
will heat the work more at those points 
and so it will cut deeper; for this reason 
the water pipe should be of generous di- 
mensions and the outlet placed in a po- 
sition that will ensure the water being 
distributed evenly. In all cases feed lines, 
as they are understood, are caused either 
by the convexity of the wheel cutting 
heavier at the corners, and long slender 
shafts are especially liable to show them 
from the latter cause: 


GRINDING A SHAFT. 


The shaft in Fig. 2 is 1 inch diameter 
<5 feet long, and to overcome any re- 
siliency in grinding it must be sprung up 
vertically by the steadies until it forms 
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an arc. This means that when the wheel 
is at the extreme ends of the shaft it is 
cutting on a line parallel with its cen- 
ter, but as it leaves the ends and ap- 
proaches the middle the shaft must be 
moved horizontally by the steadies to bury 
it in contact with the wheel. It is evi- 
dent that little variations in adjustment 
of the steadies must constantly be made, 
as the shaft, being sprung, cannot at any 
time be parallel all along its own length 
with the wheel face, and these adjustments 
must be made with a view to avoiding 
cutting on the corners of the wheel. The 
sparking should be carefully watched 
when finishing and the steadies manipu- 
lated to keep the sparking uniform. If 
the wheel on leaving the end A should 
show heavier sparking on its right-hand 
corner, steadies I and 2 may be adjusted 
horizontally to cure it, and so on as the 
wheel travels the length of the shaft; as 
it returns from end B and if it should cut 
heavy on its right-hand corner, the 
steadies should be drawn back as it ap- 
proaches them to allow the shaft to fall 
away from the wheel. All this may give 
the impression that avoiding feed lines in 
this case is a very delicate operation, but 
this is not so, and any operator will get 
quite expert at manipulating the steadies 
after a few hours’ practice. The shafts 
should not be sprung in tension more than 
is necessary, or the difficulty of avoiding 
feed lines becomes much greater. To 
avoid resiliency in the shaft, which is the 
real object in springing it above center, 
it should not be raised a greater amount 
than it would sag if left unsupported on 
the centers, and the arc formed must be 
as uniform as possible. To accomplish 
this it is best to use an odd number of 
steadies and commence by raising the 
middle one, and after this those at either 
side must be raised alternately, using some 
little judgment in the pressure exerted; as 
the shaft reduces in diameter they will 
need re-adjusting, from time to time, and 
care must constantly be taken that none 
of them leave the shaft unsupported. If 
the steadies become loose at any point the 
shaft is run eccentric at that 
point, and besides having unsightly feed 


liable to 


lines on one side it will of course be out 
of round. There are the feed lines which 
show at the end of a piece of work which 
are caused by a wheel which is too hard 
This is most likely to occur when grind- 
ing cast iron or hard steel and when the 
wheel has dulled it will cut more freely 
and so deeper when leaving the end of the 
piece; this is of course owing to the fact 
that there are fewer particles of grit in 
resistance to their 


and so less 


The way to avoid these feed 


contact 
penetration. 
lines is self evident; either a wheel that 
cuts more freely must be chosen or else 
the pressure of the cut must be relieved 
when the wheel is leaving the end of the 
piece. 
Berlin. 
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The Care of Belts. 


BY C. J. MORRISON. 


One great item of expense in every ma 


chine shop receives, as a rule, very 


attention and that attention is usually 
given by an unskilled laborer. This item 
is the belting. The expense comes not 


only from the outlay for belting and sup 
plies, but also from the delays caused by 
failures. 
sight to see high-priced machinists stand 


In many shops it is a common 


ing idle waiting for a belt to be repaired 
There is probably no belt-repair room and 
no one who really knows how to care for 
a belt. 
a shop of any considerable size, 


This is an expensive mistake. In 
there 
should be a regular belt room, such as the 
fitted up 


plete outfit for repairing belts 


one shown in Fig. 1, with a com 

This room 
should be about 10x35 ft., centrally located, 
well lighted, and locked at all times s 
that the belting will not be stolen Phe 
room should be provided with facilities 
for heating glue and a rack for storing the 


belting The tools should consist of a 
100-foot steel tape, a belt trimmer, a 
smoothing plane with 15-inch blade, 


pliers, clamps, punches, hammer, awl, 3 


straight edges, a tank for belt dressing, 





| 
| 


FIG, I 


heavy letter press, and tools for making 
whatever kind of lace is used. There are 
many kinds of laces, but it is not within 
the province of this article to say which 
is best, although tests and actual servic 
have proved one kind to be far ahead of 
all the others 

The total cost of maintaining the belting, 
including labor, supplies and _ belting, 
should be between 14 and 25 per cent 


year of the inventoried value of the belt 


per 


In many shops the cost 
The belt failures per 


ing when new. 
is Over 100 per cent. 
month should not be more than three to 


s Fb 
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every 100 belts No main-drive belt 
should ever be allowed to fail and no de 
lay of over ten minutes due to any fail 
ure should be tolerated These results 


cannot be obtained by haphazard methods 
In a shop running 800 or more belts ther: 
should be a regular foreman to keep the 
work. The 


man can also take charge of the oiling 
the 


records and direct the fore 


and 
a smaller shop 


abrasive wheels In 
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Width of Belt Length of Splice 
lin 5 in, 
2 in § in. 
3 in 6 in 
tin 6 
5 in 7 it 
6 in Sin 
7 in 8 in 
8 in. 9 in 
9 in. to18 in Same length as width: 
Over 18 in Is in 
Splices should be worked down to a 


perfectly smooth even surface, square with 


the edge of the belt both at the point and 
back Care she uld be 


the foreman would also be expected to taken that the 
work. No one should be allowed to draw _ splice is no thicker than the rest of the 
any belting from the storehouse except belt. If the splice is thick the belt will 
the belt foreman. A record of every belt not run even. Square both ends of the 
should be kept Fig. 2 has been found splice from the same edge of the belt. 
oy BELT RECORD oo 
Length : CARD Positior ’ 
Requisition issued Purchased from Scrapped 
Requisition filled : Cost S Value 
Max. Speed : 
Max. Power : INTERRUPTIONS REMARKS 
Max. Tension : 
Splices : 
DATES MAINTENANCE DATES CAUSI 
Put on by 
Tightened to Ibs, tension 
FIG. 2. BELT RECORD CARD 
Work on a perfectly smooth flat surface 
\fter dressing the ends for the splice, 
place them together on a board 1 inch 
longer and inch wider than the 
splice. Place the edges from which the 


A BELT ROOM 


All p< »ssible 


repairs should be made outside of working 


very good for this purpose 


hours 

[he following simple rules cover about 
all there is to the care of belts. 

CEMENT SPLICES 

The first thing to be noted in making a 
cement splice is to see that the pieces put 
together are of about the same grade, 
width and thickness and that the splices 
the belt 


Splices should be made of the length given 


lie in same direction in same 


in the table 


splices ar 
lack 
of the splice 


squared in a perfectly straight 
the belt to a back 


plice and spread 


line board just 


Open the 
on hot glue, place another board on top of 


the splice and clamp tightly with hand 


clamps or in a press. (An old letter press 


makes an excellent belt press.) If a press 


is used, ten minutes is long enough to keep 


pressure on the belt, but if hand clamps 
are used they must be left on for three 
or four hours. In either case, the belt 


should not be put under tension for at 


ast five hours after gluing. Paper placed 


between the boards and the belt will pre 


from becoming glued to the 


Greasy elts should be cleaned with 


asolene before 


cement 


attempting to 
Any grease in belts or 


the 


pegs or 


them glue is 


to fail No 


fastenings 


~aAUus¢e splice 


rivets, wire, any other 


aside from cement should be used in splic 
Ordinary furnitur: 


ing belts or pattern 


maker’s glue is satisfactory for belting 
TENSION 
Belts 


rest of about 100 pounds per square inch 


AND THICKNESS OF BELTS 


should have a tension when at 


of width of good double belting lf not 


practicable to measure the tension on the 


belt, make the cut length 1 inch per 100 
feet less than the tape-measured length 
over the pulleys A steel tape should be 
used. Great care should be used to pre 
vent the running of too tight belts and 


consequent burning of bearings 
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Double belts should not be run on pul- 
leys less than 6 inches in diameter, nor 
triple belts on pulleys less than 20 inches 
in diameter. Belts should sag onto pul- 
leys and not away from them. Very short 
drives (belts under 20 feet long) should 
be avoided. Whenever possible, run up- 
and-down belts on a slant so that belt will 
sag onto the pulleys. 

ENDLESS BELTS. 

All machines furnished with any means 
of taking up the stretch should have end- 
belts. Large belts 
wide) made 
endless as soon as the stretch is taken out. 
It to make new belts 
endless at installation on account of the 


less overhead-drive 


(over 6 inches should be 


not advisable 


is 


stretching. Wood-working machinery 
too 


frequent tightening will run better with 


having belts which do not require 
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come in contact with belts. New belts 
should be treated with fish oil and tallow 
before using, and any belt which becomes 
dry, hard, and glossy in service should have 
This is 
blacksmith 


an application of the dressing. 
especially true of belts 
The will check to 
tent the evil effects of the smoke, sulphur 


in 
shops. oil some ex- 
gases and dirt, and the life of belt will 
thereby be lengthened. 
INSPECTION OF BELTS 

Close attention should be given to con- 
dition of belting, to prevent damage to it 
and delay to machines. Such delays can 
be reduced to a minimum by making re- 
pairs as soon as weakness develops. Main- 
drive and section belts should be watched 
very closely since a failure of one of them 
may shut down a number of machines for 
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A belt should never be dampened in 
order to open a splice. An awl should 
be used, gradually scratching or ripping 
the splice apart. 





An Improved Planer Drive. 


BY. W. H. HENLEY. 


The accompanying table shows how 
wasteful of energy is the ordinary pulley 
rim of a planer, the size of planer taken 
for illustration being 84x66-inch x 17- 
foot stroke. 

Fig. 1 illustrates a new type of .drive, 
designed to largely reduce the waste of 
energy required to accelerate the moving 
parts of a planer, and bring them to rest 
end of the stroke. This is ac- 


at each 




















should be run endless. 


CLEANING AND OILING. 


Belts which have become too 


and dirty should be cleaned with gaso- 


greasy 


lene, then scraped, and wiped with waste. 
In dry, dusty places it is well to brush 
them occasionally with a broom or stiff 
brush. 

No rosin or belt dope should be used 
except fish oil and tallow mixed in equal 
parts. Apply hot with a brush when the 
belt is running or dip the belt in the dope 
tank, then dry and wipe off any grease 


If 


be 


which may have hardened on the belt. 


applied while running, care should 


taken not to get too much on the belt, 
or it will cause it to slip. 


No mineral oil should be allowed to 


The mest essential thing to the success- 
ful operation of belts is that pulleys and 
shafting be properly lined and in good 
repair. It is bad practice to throw a pul- 
ley out of line to favor a bad belt. Belts 
should be run with the hair side to the 
face of the pulleys. Run belts that 
the outside point of splice trails. This 
will avoid opening the splices by the ac- 
tion of the air. Belts should never 
run twisted or cross-stepped on cones. 

Keep pulleys clean and avoid having 
mineral oil or grease coming in contact 
with belts. If hard grease or dirt is al- 
lowed to pile up in corners of cones so as 
to form a fillet, the belt will 
likely to climb, turn over or twist. 


SO 


be 


be very 
In 


turning faces of cones, a clearance should 
be cut in the corners. 


endless than laced belts. Side and bot- a considerable length of time. complished by arranging the driving pul- 
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COMPARISON OF PLANER DRIVES. 
tom head belts on planers, matchers, etc., OPERATION OF BELTS. leys so that the driven pulley may be re- 


width; in 
other words, to the width of a single belt. 
The pulley A driving the planer on the 
return stroke, is smaller than the pulley 


duced to one-half the usual 


B, which drives the planer on the cutting 
stroke, and is placed on a direct line be- 
tween cutting pulley B and the planer 
pulley C. This allows the return belt to 


occupy the position left by the cutting 
belt, and vice versa. 

Fig 1 shows the planer equipped with a 
but it 


adapted for belt 


motor drive could easily be 


drive. The improved 
drive would be especially advantageous 
to planers equipped with an independent 
usually 
determined by the load due to continually 


1S 


motor, for the size of motor 


reversing when the planer is working on 
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Speed of table when returning in feet per 

minute.... : 
Speed of return belt in feet per minute... 
R.P.M. of pulley when table is returning.. 
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456 456; 456 ~ 5oTt 
2’3” Gia. x 64 
43/0” dia. 3’0” dia 2/0” dia. reverse 
(10)” wide 54’ wide!) 74” wide 3/0" x 5 
cutting. 
1s5,UU0U 18,000 18,000 18,000 
both rims 
824 43 42 5 
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both rims 
6,584 3.450 1,490 7.400 
Z,lu0 2 100 1,200 4,000 
1.700 1.700 1.700 1.700 
11,164 8,030 5,170 13,880 
8.5 tol 4.5 tol 1.9 tol 9.5 tol 
minus 
0 28 53 24 
PLANER DRIVES. 
speed is obtained with the belt on pulley 


ee le ME I, skid 8 sicosbeccercdasceus 
Weight of table in pounds.................. 
Weight of pulley rim In pounds; rim 
BS Gc cccccccecscesscces : ; 
Accumulated work in table when returning, 
i.e. foot pounds required to accelerate t 
PO re rere 
Ditto in pulley rim...... 
Ditto in pulley arms. 
Ditto in gears........ 
EN sant ienawamadwanats 
Ratio of energy required to accelerate pul 
ley rim to energy required to accelerate 
SN doivs suc Ghaesaas penn ge sess sweneane . 
Saving in energy required to accelerate al) 
moving parts at end of each stroke. Per 
CONE. 2.200. TTTITITITT TTT Tre sone 
COMPARISON OF 
short strokes, and not by the cut. The 


saving in the cost of the motor would pay 
for the extra cost of driving gear. The 
planer could have variable speeds by in- 
serting change gears at X. 

Referring to the table, the figures in 
column I are taken from an up-to-date 
planer of 1904. The driven pulley is 
104 inches wide, the belt being about 
4% inches. The cutting belt works on 
one-half of the pulley, and when it is 
shifted, the return belt is moved onto its 
other half. The difference of speed be- 
tween cutting and reversing is obtained 
by a difference of belt speeds obtained by 
overhead pulleys. 

Column 2 gives the figures worked out 
for the same planer, but the improved 
drive illustrated in Fig. 1, and shows a 
saving of 28 per cent. in the total energy 
required to accelerate the moving parts 
at the end of each stroke, and therefore 
a reduction of about 20 per cent. in the 
size of motor required. 

Column 3 shows the figures worked out 
for the same planer, but using slower belt 
speeds, the driven pulleys being reduced 
from 3 to 2 feet diameter, but increased 
in width from to 
give about the same driving power, the 


5% to 7% inches 
revolutions per minute remaining as before 
and the drive being of the improved type 
as shown in column 2 and Fig. 1. This 
column of figures brings out very forcibly 
the advisability of keeping down the belt 
speeds to a moderate figure, and shows 
the great waste of energy often resulting 
when speeding up existing planers by 
simply ifcreasing the speed of the belts, 
by putting larger pulleys on the line shaft 

The wastefulness of high belt speeds is 
aggravated somewhat in the case of a 
planer with pulleys arranged as illustrated 
in Fig. 2 and worked out in column 4 
With this type of drive the highest belt 


A, when the table is returning. If the 
speed of the belt on pulley A be 3900 feet 
per minute, then the speed of the rim of 
pulley B when running idle, will be 5200 
feet, the energy in a moving body going 
up as the square of the velocity. There- 


fore, if the planer under consideration 
were equipped with this type of drive, it 
would require 24 per cent. more energy 


to accelerate moving parts than would be 
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the case of a planer equipped with ordin- 
ary drive worked out in column No. 1. 


London, Eng. SAM. 





A Blast Fan of Unusual Proportions. 


Che 


of unusual proportions which has been re 


accompanying cut represents a fan 
cently furnished and installed for the 
Rail 


used for 


Chicago, Burlington and Quincy 


~ 
| be 


connection 


way Company. he fan wil 
draft 


furnaces 


purposes in with gas 


in their Aurora, 


It 


forge shop at 


Illinois was designed to furnish 7200 
cubic feet of air per minute at a pres 
of per square But 

] 


reason for unusual 


sure 10 ounces inch 


the the 
the fact that the specified speed at which 


shape lies in 


the fan was to run was 830 r.p.m. It is 
common practice, when pressures of this 
amount are required, to run a fan at from 


1300 to but owing to the fact 


that the Chicago, Burlington and Quincy 


1400 Tr.p.m., 


Railway Company requested the fan to be 


} } 


run by a standard-speed Crocker-Wheeler 
motor, it necessitated special figuring 
The blower is equipped with three 


quarter housing, 110 inches high over all 


and furnished with a blast wheel 73! 
inches in diameter and 3 inches wide at 
the periphery he outlet is a horizontal 
discharge at the bottom of the housing 
Directly connected through a flexible 
coupling is a 60 horse-power 220-volt di- 
rect-connected shunt-wound motor. This is 
mounted on a_ sheet-metal sub-base to 
which the fan housing is connected as 
shown by the cut 

















A BLAST FAN. 
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shipping, the Buffalo Forge 
Company, who furnished and erected the 
fan, made a complete test which revealed 
the fact that when delivering 7200 cubic 
feet of air per minute the fan was capable 
of maintaining a static pressure of 11.8 
ounces, a good margin above the contract 
agreement. Though the fan 
varied but little through quite a consider- 
able range, it was found that the most 
efficient point was that at which the fan 
was delivering 12,000 cubic feet of air 
per minute. This could not be done, 
however, it will be understood by those 


Before 


efficiency 
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Shop-Order and Time - Keeping 
System. 


BY W. T. HARRIS. 





A very interesting shop-order system 
is in use at the works of the R. K. Le 
Blond Machine Tool Company. This 
company, in connection with its lines of 
standard lathes and milling machines, 
builds a large line of special machinery, 
and the system is worked out to run parts 
in large quantities or single pieces. The 
general scheme of the system is fourfold. 
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familiar with fan design, and maintain a st. To provide the workman with 
pressure as high as 10 ounces. prompt and complete information for 


The show the results of the 
tests plotted graphically, from which the 


performance of the fan can be seen at 


curves 


a glance 





South Africa is the greatest gold-pro- 
ducing country, the United States being 


getting out the work. 2d. To insure the 
best possible methods and tools being em- 
ployed. 3d. To make the shop methods 
and processes automatic and independent 
of any individual or individuals. 4th. To 
insure the work moving from one depart- 


ment to another without delay. 
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accurate time and cost keeping. To this 
end a card is issued for each piece or lot 
of pieces to be run and is kept with the 
work until the job is completed. There 
are two cards, one for castings and one 
for steel pieces and forgings. Fig. I 
shows the casting card, the forging card 
being identical except for the title at the 
upper left-hand corner and the stub at 
the right which is shown in Fig. 2. The 
stub of the forging card specifies the ma- 
terial, size, length and weight, and on the 
casting stub the pattern number and 
weight. The card gives the number, 
amount and name of the piece, the opera- 
tions, the routing of the piece through the 
various departments, the jigs required and 
the tools needed, and on the back is pasted 
a blue-print of the piece with the fits and 
limits marked. 

The operations, tools, jigs and routing 
specified on the card are rigidly enforced, 
and are the results of a careful discus- 
sion of the subject by the heads of the 
various departments. This information is 
kept on a set of master cards, Fig. 3, and 
the cards are copied from this. The 
various departments of the shop are 
numbered, and each department has its 
number hung up in a conspicuous place. 
All the jigs are numbered, with engraved 
brass plates. The small, detail blue-prints 
are gotten out in quantities and are kept 
on file in a card index. The size of these 
blue-prints is as small as legibility will per- 
mit and they are drawn together on large 
sheets. The time is kept on these cards in 
the start and stop columns. The time and 
cost keeper has an assistant who records 
the workman’s memorandum, the date and 
time the work was started and the date 
and time it was stopped. His entire time 
is devoted to this and soon as he 
finishes one round through the shop he 
begins another. This time is finally added 
up and tabulated on the original time card, 
Fig. 4, together with all the amount begun, 


as 


pieces lost, cost of material, cost per piece 


and total time. Successive records are 


kept on the same card for comparison. 
The net cost is tabulated on the compara- 





next. Last year the gold mined in the 
former was worth nearly $100,000,000. The system also provides means for tive cost card, Fig. 5 
7. ‘ 2 i ; 
, ) No. 1011 For 18 Amount 53 Foreman Notified Delivered 
Casting| : : = No. £ 1011 No. H 1628 
Tig { Name Comp, Rest Top Slide Drawing No. EF 121 Date July 23 1906 
: . Date July 231996' Date July 25 1906 
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OPERATION No, | No, Needed = No, Start | Stop Bime en Additional Information Amount Amount 12 
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Rough plane bottom 10 Name ¢.P’ f. Name " — ile 
| Top Slide 
Straddle mill side | 9 
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Mill T slot end 9 
» Top face 9 , ! 
Pre Ls Pat. No. E 124 Size l 
Finish plane ) . , 
dete 10|8 Weight Length 49% 
Will front face | 9 Frmn. Notified Weight 
Polish | 4 Remarks Frmn. Notified 
Delvrd. 
Remarks 
FIG. I. CASTING CARD AND STUB. ACTUAL SIZE SYXI4 INCHES FIG. 2. STUB OF STEEL CARD. 
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The actual working of the system is as 
follows: All the cards are written up in 
the stock-room office; the casting cards 
are sent to the casting department, where 
castings are counted and weighed. The 
weight is marked on both the card and 
the stub. The stub delivered to the 
foreman of the first department indicated 
on the card and notifies him that the ma- 
terial is ready for delivery. The date the 
foreman is notified is stamped on both the 
card and stub. When the foreman 
ready to go ahead with the work he re- 
turns the stub and the castings are de- 
livered. 


is 


1S 


The date of delivery is stamped 
on the card and stub. The stub is then 
returned to the stock-room to be 
checked off the casting records. Should it 
happen that upon receipt of the card the 
casting department finds that it has not 


office 


COMPARATIVE COST CARD 
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it is gaged and in- 
spected and the condemed pieces thrown 
out. The original quantity specified on the 
card The date 
stamped on the card. The card then re- 
turns to the stock room to have the 
finished pieces credited to the finished 
stock and is finally delivered to the time 
and cost department, where the time and 
weights are tabulated on the original time 
cards as explained above and the cards 


are then destroyed. 


department where 


is corrected received is 


In running special work, or work when 
only one piece is to be made and perhaps 
never made again, the stock department is 
supplied with a bill of material from the 
drawing room. The cards are written up 
to this bili and sent to the drawing room 
and free-hand sketches are drawn up in 
the space for additional information or on 




















Name Spindle (Std.) Sym. JT 530 ——— 
Limit 
ORDER LOT | HOURS MIN COST 
H 925 11|7 y / 5 |] 
FIG. 5. COMPARATIVE COST CARD. ACTUAL SIZE 4x60 INCHES. 


enough pieces to fill the order the foundry 
department notified immediately and 
special attention is given to getting them 
in at once. 

The steel cards go to the cutting-off 
department, the stock is cut off as imdi- 
cated by the stub and delivered to the 
shop in the same manner as the castings. 


1S 


The stub, of course, is sent to the stock- 
The 


tools, 


room office for checking. foreman 
the jigs, 
specified on the card to do the work, and 
it to the next 
department, stamping the date of delivery 
The 
foreman is held responsible for the work 
until he delivers it to the next depart- 
ment. The work continues through the 
various departments in this manner until 
completed and then goes to the inspection 


orders necessary etc., 


when it is finished sends 


on the card in the proper column. 


No. F1 Name C€.7.2. Top Slide 
~ OPERATION [Nel Jis | TOOLS NEEDED "i 
Rough plane bottom | 10 
Straddle mill sides 
Mill T stot ends 
Top face 
Finish plane 10 


Mill front end 


Polish 


FIG. 3. MASTER CARD 


€ 


ACTUAL SIZE 4X0 


the back of the cards. The superinten- 
dent, or his assistant, usually fills the rout- 
ing operations, tools, etc., and the cards 
follow through the same as the standard 
work. While this description is somewhat 
laborious and lengthy the system is not 
[he entire work involved is done by 


sO 


four men—a stock keeper and an assistant, 


and a time and cost keeper and an 


assistant. 





and Ohio Railroad’s “big 
the 
Che Baldwin Loco 


The Baltimore 


locomotive in world” has been 


gest 
surpassed in weight 
motive Works is building five 2-6-0, 0-6-2 
Mallet compounds for the Great Northern 


w 


Letters to the Editor. 


A Boy’s Objections to Serving an 
Apprenticeship. 
When the original article giving a boy’s 


objections to serving an 


I had 


comment 


apprenticeship 
doubt that there 


in subsequent issues 


was written, no 


would be 
adverse to the sentiments expressed. Most 
certainly those men whose life work has 
been in the shop are not going to stand 
for so dark a view of the trade. They all 
know that the actual shop conditions ar« 
not as bad as they were pictured, but to 
my mind there is something wrong if an 
outsider forms such an opinion. I am glad 
that several of the expected answers ap 
peared, for in truth that was in part m) 
purpose in writing the article. Discussion 
which presents all phases of the question 
and causes impartial consideration of all 
argument presented will assist in obtain 
ing a correct conception of the subject 
Undoubtedly different conditions exist in 
different localities which, if known, will 
cause a better understanding of the reason 
Mr. Hunt, in his 
reply at page 158, is right when he says 


for conflicting opinions. 


that certain expressions could have been 
made only by one with limited experience 
and knowledge. Both must necessarily be 
limited with the boy who is trying to de 
cide upon his career, for it is only through 
study and progress in his life work that 
We 
mature discrimination and judgment from 
a boy. However, it must be admitted that 


they are acquired. cannot expect 


youth often possesses an intuitive percep 
tion which is not often wrong and gives 
a pretty true insight into actual conditions 
Outside of of 
course must rely upon what he hears and 
both of 


his own observation, he 


reads, which are sometimes un- 
reliable 

There seems to be a pretty general opin- 
ion that our apprenticeship system does 
it did 


experience has been very dis- 


not accomplish what in former 


years. Our 


























Railway. The weight is 355,000 lb. with couraging with many men who have come 
out tender, 316,000 lb. on drivers; the to us directly after they had finished their 
first-mentioned engine weighed 334,500 lb., apprenticeship. They apparently do not 
all on drivers, however. come up to former standards. Optimist 
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admits at page 127 that he has secured an 
all-around experience only by roving 
around from shop to shop and he adds 
that the apprentice can only hope to be- 
come a specialist. Mr. Hunt claims that 
a “Jack of all trades” is not wanted, but 
that specialists are the most desired. Even 
admitting this to be true, I believe few 
will take exception to the statement that 
the best specialists are those who formerly 
experience in. all 

While specializa- 


had an_ extensive 

branches of the trade. 
tion seems to be the trend of the time, 
yet it is a stubborn fact that many of the 
old boys who thirty years ago learned the 
trade with the advantage of this all-around 
experience are at the helm today and the 
very best specialists are working for them. 
All of the technical colleges seem to 
recognize the fact that, other things being 
equal, the broader the experience in all 
branches, the better mechanics will be the 
result. I strongly object to the statement 
that the education of the apprentice should 
be restricted to one line even though he 
intends to specialize. 

Sweet is 
the present 
not fill all 
school, 


evidently of the 
apprenticeship 
requirements ; 
hence his which to my 
mind comes nearer a practical solution of 
the problem than any yet advanced. Lucky 
is the boy who, possessing a natural apti- 
tude for mechanics, has the opportunity of 
taking advantage of instruction under so 
able a tutor. Schools of this kind I be- 
lieve are destined to replace the present 
system, and the change will be rapid if this 
first experiment directed by one so well 
known should prove successful. 

The employer is invariably in business 
for profit and his paramount purpose is 
to get out of it the greatest amount of 
work in the shortest time with the least 
expense. His keynote is economy in ev- 
erything; in the management of the busi- 
ness he has this end in view. On the 
other hand, the purpose of the apprentice 
is education and he believes it is to his 
interest to go about his work in a way in 
which he learns the most. There is not 
the incentive for the apprentice to rush 
work that there is with the man who is 
working for advancement and consequent 
higher wages. One is working for his 
own interest and the other for that of his 
employer. The wages of the apprentice 
are that no matter 
what he does they will not be increased. 


Professor 
that 
does 


opinion 
system 
artisan 


fixed and he knows 
Hence, he strives solely for information, 
which does not always result in rapid 
work. Is it not plausible that the dissatis- 
faction of both employer and apprentice is 
due to the fact that their purpose is not 
the same, and that each is striving to a 
The employer is not in 
primary 


different end? 


business for education and_ his 
purpose is profit, but with the apprentice 
This being the case, 
it seems most natural that they are not in 


With the school the 


the reverse is true. 


harmony. artisan 
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trouble is eliminated, for both are working 
for the same result. 

Regarding the difficulty of securing 
bright boys as apprentices, it is encourag- 
ing to learn that in some sections it does 
not exist. However, we have had much 
trouble in securing bright, promising boys 
and sometimes we have kept boys who 
show little natural inclination for the 
trade much longer than we should have 
done had others more desirable been 
available. This is an injustice to the boy, 
for, by so doing, we encourage him in 
a line for which he is not fitted. I am led 
to believe that there are generally pre- 
valent conditions which cause the very 
brightest boys to choose some _ other 
calling. Surely, the exceptionally bright, 
the most intelligent, having mechanical 
inclination, are the ones, ‘above all others, 
that are the most desirable and later they 
will accomplish things. It is such boys 
who do more than their share in after life 
to improve and broaden the mechanical 
field, and we cannot afford to be deprived 
of their services. PESSIMIST. 





Boring Bar Cutters for Accurate 


Work. 
The illustration shows how cutters are 
held in a boring bar for accurate work. 
The projections on the cutters fit over 


— ie mia cee 

















BORING BAR FOR ACCURATE WORK, 


A and B. These 
pieces are made of tool steel and are 
hardened and driven into the hole C and 
their faces are then ground flat and true 
with the bar by placing the bar into V 
blocks on the surface grinder. One of 
the pieces has a hole drilled through it to 
facilitate driving them out when required. 
The piece D, against which the wedge 
bears, rocks on the hardened pin E, and 
is held in place by the two flat springs 
FF. The wedge G is made of drill rod 
and rests in a groove in the piece D. Its 


and rest on the pieces 


face coming in contact with the cutter is 
made up in two ridges running length 
wise, which enables the wedge to swing 
itself into place and find a true bearing. 
The rocking arrangements of the wedge 
and the piece D bring the locking strain 
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central in the bar and prevent its being 
sprung out of true. The cutter H is 
lipped the same as a twist drill, and por- 
tions of its true periphery, of a width in 
proportion to the diameter, are left for 
holding it up to size, and the edges of the 
bearing surfaces between the projections 
are well chamfered to avoid dust that may 
be lodged in the corners of the cutter slot. 
H. E. R. MANBRAND. 





Stops for Punch-Press Feeds. 





There are very few modern machine 
tools that are not supplied with a feed of 
some sort or other, but the ordinary punch 
press is a notable exception to this rule. 
There are a great variety of feeds for the 
punch press, but they are more in the na- 
ture of attachments for the machine than 
part of the machine itself. The reason 
for this, I believe, is because the work is 
fed into the punch press in such a great 
variety of ways, therefore, in many cases 
it is necessary to design the feed to suit 
the job, and there is no one feed so uni- 
versally applicable as to warrant making 
it part of the machine. The most simple 
form of feed is where a 
against which the end of the bar or strip 
being operated on is pressed, the machine 
shearing off a certain portion at each 
stroke, as in shearing off bar iron. Two of 
the stops here shown are of this simple 
nature, but there are features about them 
that must be learned in order to operate 
The first one is very 


stop is used, 


them successfully. 
simple and successful, and has almost uni- 
versal application in connection with a 
gang punch that is punching a single row 
of blanks from strip steel. The principle 
of its construction is shown at Fig. 1. 
This figure shows a punch and die for 
punching a single row of washers. As will 
be seen, the die is left long enough to con- 
tain the hole H; this hole should be made 
large enough so that the section S, of the 
strip, can fall through easily after it is 
sheared off with the shearing punch J’, 
then all that is necessary is to keep press- 
ing the end of the strip S against the stop 
A, and at each stroke of the the 
punch A’ will shear off the portion shown 
projecting beyond the stripper, this falls 


press 


into a box or keg below. 

As shown here the stop 4 is at 
directly to the die; this is preferable be- 
cause the die is then self-contained, and 
the stop never need be adjusted; it is, how- 


attached 


ever, not necessary, as the stop can be at- 
tached to the bolster or any convenient 
place, and the end of the die, which would 
then be along the line E, can be used for 
a working edge for the shearing punch 4’. 
One feature should be watched very close 
ly, to see that the length of the space L, 
from the shearing edge to the stop, is a lit- 
tle greater than the distance from center 
to center of the punches P; 1/64-inch 
longer is about right. This the 
pilot to pull the strip away from the stop, 
and allows the piece that is sheared off to 


causes 
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drop through perfectly free, while if L 
is made just the length of P, or shorter, 
the pieces will have to be forced through 
this space, and will very likely force either 
the stop or the die out of place. I once 
suggested this idea to the superintendent 
of a good-sized plant, where they had a 
great deal of work of this class and were 
trying to devise a suitable feed; the super- 
intendent said he had tried the idea and 
found it no good, as it forced the die out 
of place; and walked away without giving 
me an opportunity to explain why the die 
ra ie 


a ie ) les 
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I. STOP AND SHEAR FOR DISPOSING 
OF SCRAP. 


FIG, 


was forced out of place; he later spent a 
great deal of time and several hundred 
dollars, experimenting with roll-feeds for 
work, that in my opinion would have been 
better done by this simple device, for I 
think it has some distinct advantages over 
the roll-feed. If it is made as shown in 
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FIG. 2. ANOTHER WAY OF DISPOSING OF 


THE SCRAP, 


Fig. 1 it is self-contained, needs no adjust- 
ment, and there is nothing to get out of 
order, while the roll-feed takes consider- 
able time to adjust.and then it has to be 
watched very closely to see that the jar of 
the machine not work 
loose. Although I have never been able 
to make a test, I believe more work can be 
turned the than 
roll-feed, because it is much handier to get 


does something 


out with with the 


st p 


the strips in. Another of its advantages is 


the fact that it cuts the scrap in small 
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pieces, which drop into a box or keg con- 
venient to handle. 

Fig. 2 was made for a special job, that 
from 
narrow strip steel by shearing off the ends 
and punching the holes. Here A is the 
stop-pin, just a straight, round pin driven 
in a hole in the die and filed flat on one 
side. 
approximately, the pilots in the blanking 
punch making the final adjustment. The 
portion of the strip marked S represents 
the side-bar, and the portion marked O 
is the scrap. The problem here is to get 
rid of this small scrap of metal. As the 
punch descends it will shear off the ends 
of the side-bar S$, and force it down into 
the hole in the die; but the little scrap O 
remains on top of the die. This, of course, 


of making bicycle chain side-bars 


This was only to locate the strip 


must be gotten rid of as soon as possible, 
to leave the stop clear for the next stroke. 
To accomplish this we first tried a spring 
which would press against one side and 
flip it out of the way as soon as it was 
sheared off, but we found that it took a 
rather stiff spring to get them entirely out 
of the way, and the spring interfered with 
the feeding; 
blew them away with an air blast. We had 
a blower which gave only a few ounces 


so we discarded the idea and 


pressure; to this we attached a hose and 
fastened the nozzle to the punch press in 


42) 





is hinged to the block B, which inturn will 


slide back and 


in the ways C 


a given distance 
» fastened to the 
A cord D, 


, 
tached to the block 


forth for 
which are 
bolster-plate of the machine 
one end of which is at 
ached a weight or 
convenient manner; this 
hold the block B in 


A projection E 


B, to the other end is att 
spring in some 
will tend to always 
one end of C. is fastened 
to the ram of the press, this will press on 
when the ram is down and the 


end of the slide C. In 


the pin F 


stop is at the far 


operation the stop A engages in one of the 
holes punched in the strip S, the press 


operator pulls on the strip, pulling the stop 


and all, until the block B bumps against 
of the sl the 


slide C, t 


] 
lescends, and 


the far end len as 


punch press ram the pilots 
in the punches enter the holes in the strip 
the projection FE will press on the pin F 
the 


hole in the strip, which will now be held 


and force the stop down and out of 
stationary by the pilots and punches. As 
soon as the stop A is free of the strip the 
weight attached to the cord D will pull it 
} 


and allow the stop to engage in the next 


hole in the [his procedure is re- 
All 
is necessary for the operator to do, is 
This all 


felt sure 
We worked with a 


strip 
peated for every stroke of the press 
that 
to pull on the strip continually 
| 


)] 


ooked very reasonable, and we 


it would be a success 

















FIG. 3. 


such a manner that it projected over the 
die as shown at N. This was very success- 
ful, blowing the scrap pieces O about four 
feet away from the machine. 

This die was first made directly oppo 
site from that shown in Fig. 2; that is, in- 
stead of having a pair of perforating 
punches and a blanking punch, we had a 
pair of perforating punches and a shearing 
punch; the hole in the die was made the 
shape of the scrap piece O. In this way 
the scrap metal was punched through the 
e finished side-bar S on top, 


die, leaving th 
le for O was made very close to 
the die-block, 


but the hole 


the end of so the side-bar 
projected over it far enough to be overbal- 
ff. They did 


not drop as readily as they should, and 


anced when was sheared 


often got in the way. The die also was 


caused considerable 
trouble, so the idea was discarded. 


but I feel that it 


rather delicate and 


Fig. 3 shows a failure; 


should be described, because the idea 


looked SO clev er and feasible before it was 
tried, that others are very likely to waste 
time on a similar idea. The stop proper, A, 


THE STOP 





D 
THAT FAILED 


will to make it so, finding many faults, 
but by persistent effort we finally got it to 
work fairly well in a mechanical way. But 
the operator could not stand the strain of 
pulling on the strip, and al- 


weight attached to D 


constantly 
though we made the 


s light as we possibly could we soon 
was a terrible strain 


a 
found that it yn him 
I 


t would go all right for a few minutes, 


} 


ut to keep it up for an hour or so at a 


time more than a man could stand. 


a jar that it 


Was 


It worked with such was very 


hard to keep things in share. It 1s true 
that the work we tried it on was rather 
heavy, the strips were %-inch thick, 2 % 
inches wide and 8 feet long, and it is pos 
sible that it uld be made to work very 


»}] 


well on work of a lighter nature 


WEINLAND 


R. EArt 


Indianapolis, Ind 





Doing Worthless Work. 


As the 
ing interested me, I give my views, which 


articles under the above head- 
are those of the man in the shop as I 
know him 
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Take the case of a draftsman who is 
given an idea to work out by the super- 
intendent. These ideas sometimes 
given to him by word of mouth, some- 
times in sometimes, only too 
seldom, are the instructions accompanied 


are 
writing ; 


by sketches. 

In one case I have in mind, a drafts- 
man was given some written instructions 
by the superintendent for the designs of 
a new machine which was to revolution- 
ize the industry for which it was intended. 
The draftsman through these in- 
structions, read them again with increased 
interest, and then, rude man, laughed. As 
it happened, he knew that superintendent 
of old, so promptly set to and roughed 
out a design exactly to the instructions, 
which for a wonder, were perfectly clear. 
I may say that the machine was to per- 
form two operations each of which had 
formerly required a separate machine and 
also a third which was to improve the 
finished article. 

Next time the superintendent came into 
the office he was asked to come over to 
the board, to see if the design there 
shown was exactly what he had in his 
mind; or if there was anything he had not 
intended. 

The superintendent pronounced it per- 
fectly satisfactory, and asked the drafts- 
man what he thought of the idea. It was 


read 


pointed out to him that the scheme in- 
different 


volved two shafts, running at 
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afterward, his opinion having been asked 
and then ignored was a reflection upon 
his ability or else an inswt, perhaps both, 
and that the work if made would make 
a laughing-stock in all the shops in the 
town, not of the superintendent, but of 
him. In my opinion there was another 
reason why he should have resigned. 
Everyone receives two different kinds of 
pay. One kind he receives at the week’s 
or month’s end in an envelope, and the 
other he takes home with him, or should 
do so every night—the satisfaction of hav- 
ing done a good day’s work. This also 
answers one of your correspondents who 
says (I am quoting from memory), “One 
would quickly fire a turner who refused 


‘to do a piece of work in his lathe because 


he thought it would be no good.” Cer- 
tainly; when a turner has done a piece 
of good work, the best he can do, his 
part of the job finishes, but a draftsman’s 
work is not finished until the machine has 
been tested and found satisfactory, and 
what satisfaction can a draftsman get 
out of working for the scrap heap? 
England. NEMO. 





A Test Indicator. 


The accompanying sketch shows an in- 
dicator which I made in a cheap way, not 
expecting it to be of service except in the 
particular case for which it was made. 

It consists of a piece of steel A turned 
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TEST INDICATOR. 


speeds, and rigidly connected together; 
there was no way of getting round this 
difficulty, and therefore the machine was 
bound to be a failure. 

In spite of this, the draftsman was in- 
structed to get out the working drawings 
the machine made. When he 
protested he was told to either do it or 
He therefore quit. As he told me 


and have 


quit. 


to fit the socket of the milling machine, 2 
small strip of flat steel B swiveling on a 
pin at C, a short piece of %-inch drill rod 
D, a piece of 1/16-inch drill rod E and a 
coil spring. 

This little tool was made originally to 
locate the centers of three holes in a piece 
of work which required to be extremely 


accurate. I first made the plain plug A 
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and made the diameter F fit the holes; but 
this was not satisfactory, as it was impos- 
sible to set the stops on the machine with- 
out having some spiing in the plug. Find- 
ing this scheme no good, I then inserted 
the wiggler attachment and turned F slight- 
ly below size, the end of the lever B pro- 
truding sufficiently to touch the sides of 
the hole with the spindle of the machine 
set central and pointer E at zero 

At last | the desired 
By placing the end of the plug F in the 
hole and turning the half-way 
round, back and forth, adjusting each time 
until the indicator showed no variation, 


attained results. 


spindle 


then moving a quarter turn from the first 
starting point and repeating the changes 
of a half turn, I could set the spindle so 
that while making one complete turn the 
indicator showed no change. 

Many times since the completion of this 
job I have used the device to set surfaces 
parallel to the slides on the milling ma- 
chine, to take the place of a stop on the 
cut-off of a screw machine and as an in- 
dicator on a lathe job. 


H. L. Coox. 





A Drilling and Assembly Jig. 

I had some drilling and pinning to do 
and an account of the way I got the work 
to come true may be of some benefit to 
the readers of the AMERICAN MACHINIST. 


The work consisted of two hubs with 


arms of flat stock assembled on two 
shafts, the hubs being on the larger 
shaft and the smaller shaft passing 


through the holes in the smaller ends of 
the arms. The hubs were fastened onto 
the shaft by having a hole drilled through 
and a pin driven in. The work is shown 
in position for drilling in the jig, Fig. 1, 
and an end view of the assembled job is 
shown in Fig. 2. 

I had some trouble with the 
the shafts would come any way but parallel 
after drilled and pinned. After 
having the drill jig tested to show the 
truth of the V’s and the locating slots A 
in the blocks B, I had some of the work 
drilled and pinned and found that the 
shafts were out of parallel from 0.001 to 
1/16 inch in their full length which was 


work, as 


being 


about 9g inches. 

I was told that the 
true when the pins C were driven in, if 
the jig was kept clean, the work properly 
placed and clamped down, and the drill 
This informa- 


work would come 


ground at a proper angle 
tion did not hold true, as the work showed 
up as indicated by Fig. 2, out first on one 
side then on the other as at D and E. 
After placing the work in the jig with 
the large shaft F in the V’s and the 
small shaft G in the locating slots at the 
front, the cover H holding the two drill 
bushings was brought down and clamped 
by the small lever the rear portion of 
which is made to fit the gap in the binding 
post. Referring to the end view it will 
be seen that the cover touches the work 
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directly over the center of the V’s in the 
blocks B, thus holding the job down in po- 
sition, 

So far all well and good, but now comes 
the trouble. The first hole is drilled, then 
the jig is moved along and the second 
hole drilled; the cover is turned back and 
the pins inserted and driven down flush. 
Then the work is taken out of the jig 
and tested to see whether the shafts are 
parallel or not, by placing their ends on 
two parallel bars lying on a surface plate. 
The first tests showed that in five. cases 
out of six the shafts were not parallel; 
the sixth case was all right, the shafts 
touching at all four ends. 

After thinking over the matter I de- 
cided that the holes in the shaft were be- 
ing drilled at an angle to one another. 
Upon investigation I found that the drill, 
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We 


vary, 


have a business which is apt to 


sometimes we have 50 names on 
our payroll, sometimes only four or five. 
When things slack up there is not work 
enough for the toolmaker to 
busy within the walls of his sanctuary, so 


we let him out. 


keep him 
He has to leave the door 
open, and all hands help themselves to 
tools, leave their checks and return them 
when they are through. Everything goes 
all right, they are all good men and know 
how to treat a tool; they all know that we 
expect occasional accidents to happen, and 
they are not afraid to report if a 
needs fixing. By and by we hire in new 
men and things begin to rush. 
men may be just as honest, may know just 
as well how totake care of tools and they 
may have just as good intentions as the 
old men, but they do not know where to 


tool 


These new 
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FIG. I. FIG. 2 
THE JIG AND THE WORK. 
after cutting through the upper side of look for tools and they would not re 


the second hub and starting into the shaft, 
would rotate the shaft more or less, 
throwing the hole in the opposite end out 
of line with the hole in the hub and then 
when the taken out'and the 
pins driven in, the arms stood at a slight 
angle to each other thus throwing the 
shafts out of parallel. After finding this 
to be true I had the jig opened each 
time after the first hole was drilled, and 
pinned the first hub and arm fast, then 
closed the jig and drilled the other hole. 
With this method the work always came 
true after the second pin was driven in 
place. i & &. 


work was 





The Open Door in the Tool Room— 
A Tool Checking System. 


The question is ever coming up, Shall 
we lock up everything in the shop, or 
shall we trust to the honesty of our men, 
and to what extent? 


member at first where to put them back, 
so we have to put the tool room man back 
in his cage and then try to decide whether 
to lock the door or not. The old men 
who have been going in and out as they 
please realize the situation and see that if 
the door is locked on them they are only 
being treated like the rest; but not one of 
us relishes having any privilege or dis- 
tinction taken away, so what we actually 
do is to leave the door open as before and 
let those who know or learn where a tool 
is walk right past the toolmaker and get 
it, leaving his check, of course. We keep 
the toolmaker at work at vise or lathe 
close to the door so that he may head off 
any man who is new to the shop or who 
has been found to abuse his privilege. He 
does head them off, too, for he is jealous of 
his prerogative even if he is glad to be 
relieved of so much running. We save 
quite a little of the men’s time, since two 
or more may be looking for tools at once, 


317 
and one does not have to wait for another 
Through five or six years’ trial we have 
found our worst t bles to be these: We 
keep our stock of bolts, nuts and washers 
and belt lacing in the tool room. When a 
man comes in off the setting-up floor for 
four small screws he almost surely takes 
five, so as to be on the safe side. By the 


time the sweeper picks the odd one out 


of the pile of dirt it has been jammed or 
it won't do to send it out 
that 


a man wants to lace 


bruised so that 


on a machine, so much is wasted 
Then, too, whenever 
up a 3-inch belt he takes along two pieces 
of lacing, so that he won't have to get a 
piece the next time; but he always has to 
use the other piece to tie up his trousers 
with before the belt 


We lose a little this way, but we rather 


next needs fixing 
think it pays after all 

We are thinking of another 
scheme, or an extension of this one. We 
have occasional trouble from men taking 


trying 


out tools and returning them damaged in 
For instance 
man 
next 


ways that are not evident. 
the 
possibly not The 
man that takes it may use it unconscious 
work, or pos- 


an arbor will be sprung and 


does realize it 
of any error and ruin his 


sibly it may go so long that we cannot 


even guess who did it. Or a man may get 
an especially good tool of which there are 
duplicates and hold it out, not returning 
What we 
keep the 
toolroom 


it between jobs that require it 
thinking of 


checks all on a 


doing is to 
the 


are 


board at 


door where they will be accessible to all, 
and have two sets of checks to each man, 
one of brass, same as now, the other of 


tin or some other metal other than brass 
All of them bear 
When a man takes out a tool he puts one 
of the [ 


as now 


the workman’s number 


brass checks in place of it, same 
(Every tool is to have a place 
by itself no matter how many duplicates 
When he brings it back he 
leaves it on a near the tool 
door and with it one of his tin checks, and 
goes on When the toolmaker 
has time and they have enough tools ac- 
cumulated to look them all 


over carefully; every arbor will be put on 


there are) 
shelf room 


his way 


pay, he will 


centers and tested with an indicator and 
other will be so inspected as to 
leave no doubt of their fitness. Then he 
their shelves the tools that 
the numbers on 


tools 


will return to 
are all 
the brass and tin checks to see that dupli 


Those 


right, usmeg 


cates go back where they belong 


which have been injured he will correct 
before returning to the shelves. Those 
which give evidence of carelessness will 
be referred to the foreman under whom 
the man worked, and he will deal with 
the case as he sees fit. The number of 
brass checks missing from the board will 
show how many tools the man has out, 
including those on the return shelf. The 
number of tin checks missing from the 


board shows how many tools the man has 
returned, but which have not yet been in- 
spected or repaired. 
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It seems to me as if this ought to work 
out well, especially in a shop where there 
is jealousy between two gangs of men 
under rival bosses. It will save the time 
of the man who uses a tool, both when 
getting and returning it, over the usual 
way. It will have a good effect on the 
toolmaker, for men will soon learn to re- 
turn a defective tool before using it; so 
I feel sanguine that it will result in better 
tools and better work. ENTROPY. 





Schedule Weights of Steel and Iron 
Plate. 


In purchasing iron or steel ot any sec- 
tion by weight where the number of lineal 
feet or sizes are specified, it is frequently 
the case that sections and plates are rolled 
heavy. In order to make an 
which shall be fair both to the mills and 
the purchaser, it is customary to allow a 
margin of 5 per cent. over the calculated 
or theoretical weights; this weight is then 
termed weight. The actual 
weight is paid for if under this margin; 
any excess is to the gain of the purchas- 


allowance 


schedule 


ing party. 

In the case of wrought iron plates this 
gives rise to a very simple formula, which 
is: 

Weight in cwts.=area in 
thickness in inches x %. 

Stated as a formula W = ¥% X& A’ & T” 

For steel a further 2 per cent. is added. 

Example W. I. plate 10’ « 8’ & 7%” 

10 
8 


sq.ft. X 











26.25 
02 





5250 
26.25 


26.78 





cwt. 
The formula is easy to remember and 
can be applied in other ways. 


London, England. CENTRODE. 





A Boy’s Objections to Serving an 
Apprenticeship. 


lhe worst of what Pessimist writes at 
page 25 is that every word of it is true, 

for some shops. It is the best argument 
for a trade school that has appeared. It is 
true enough that commercial shops are 
run on commercial lines and commercial- 
ism takes advantage of its opportunities 
When it 
philanthropy, 


not it is 
and this 
country is too raw for business and phil- 


almost always. does 


apt to become 


anthropy to mix. Imposing on appren- 
tices may put a man where he can give to 
the poor but he does not very often do 
both at the same time. Shop foremen do 
not like to have apprentices, to begin with; 
they have to make their departments pay 
and pay every cent that can be squeezed 
out and hence as a natural result they do 


just what Pessimist's boy says they do 
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I do question his statement: “The op- 
portunity for an all-around experience... 
is hard to 
find but if a young man really wants it 
it can be found. It all depends on the point 
of view as to whether most shops run to 
jig work in large lots or not. From my 
point of view I have seen many more 
shops where simon pure machine work is 
done than the other kind. To me it seems 
as if only a comparatively small number 
of shops are so systemized that mechani- 
cal skill is at a discount. Tool-room work 
never has seemed to me to be just the 
thing for a boy who has ambition to go 
into. It is nice and comparatively clean 
work and it pays well, but not so well as 
positions that demand an all-around man. 
As for the they are un- 
doubtedly bad in a great many places. 
Social standing is worth more than money. 
It is a thing that men of wealth spend 
y like water to achieve, sometimes 
without man has_ his 
aim, a certain position in society which he 
wishes to fill, and as soon as he can take 
care of his stomach, he is ready to starve 
himself to even appear to be in or ap- 
proaching the desired position in society. 
But if associations are bad, need they stay 
so? The very men who can lift the trade 
out of its present state are the ones who 
are disgusted just as Pessimist’s boy was. 

Sanitary conditions average better than 
when our fathers learned their trades, and 
they are growing better, because it pays 
and on account of public opinion. 

Public opinion is the great moving re- 
forming force of the day. Machine shops 
make too small a portion of the world, asa 
whole, for them to stir the world much; 
but in the general stirring up that things 
are getting, there is hope that the shops 


cannot be found today.” It 


associations 


money 


success. Every 


may get a lift. 
All these things can, without a doubt, 
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be overcome and would be overcome in 
any apprentice school such as that which 
Professor Sweet is planning, and that 
seems the natural way of doing it. The 
environment certainly would be taken care 
of and by the time a boy has served his 
apprenticeship he would have certain de- 
sirable habits impressed upon him in place 
of the undesirable ones which he is apt to 
have now. 

On his last point, that the machinists’ 
union makes slaves of its members, there 
is, without a doubt, considerable room for 
argument; but if Pessimist’s young man 
disapproves of union control, and has the 
usual American spunk, he will make his 
way to an open shop and work there. The 
men that go into a trade are what make 
it. We cannot reform those that are al- 
ready in it any more than we can teach 
any other dog new tricks, but must infuse 
new blood. To get the new blood boys 
must be educated where they will be kept 
out of the way of those already in it. 
Then when we have them where they are 
wanted, turn them loose. Don’t expect 
them to raise the standard of the whole 
mass up to their level any more than a 
bit of ice would be expected to cool the 
ocean; but in time and with persistence 
there is hope. How are boys to be got- 
ten into an apprentice school? By just 
such work as is necessary to introduce a 
new milling machine. Advertise, adver- 
tise some more and then go out and button- 
hole them, coax them, reason with them, 
talk them into it, but get them. 

Worcester, Mass. E. H. Fis. 





Chucks for Turning Hand Wheels. 


The accompanying sketches show two 
very handy chucks for turning hand 
wheels. 


The one in Fig. 1 was made for a 5- 








HAND WHEEL CHUCKS. 
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gripped with the 
three jaws operated by means of a span- 
ner nut, permitting the wheel to be bored, 
faced and the rim turned with a radial 
tool, which is clamped on the forward part 
of the lathe carriage. It will be noticed 
that the jaws are not equally spaced, but 
made so as to hold a four-spoked wheel 


inch wheel, which is 


as well as one with three. 

The chuck in Fig. 2 was made for a 
larger wheel, the jaws being operated with 
a threaded rod, which through 
the spindle of the lathe, and is fitted with 
a hand wheel on the other end. By forc- 
ing the screw against the inner end of the 
jaws, they grip the rim of the wheel to 
be turneu. Springs are provided for the 
return of the jaws in both chucks, as will 


passes 


All working parts are hardened 


W.A 


be seen 





A Tube Cutter. 


I recently had a large quantity of %4- 
1/16-inch thick 
tube to cut to %-inch lengths. As our 
turret lathe would not take such a size, 
and sawing off was out of the question, I 
had to find other means of performing the 
operation. Referring to the drawings, Figs 
I and 2 show the side view (in section) 


inch diameter by brass 
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FIG. 2 


A TUBE CUTTER. 


and end view of the cutting-off rig which 
is made to use in a three-jaw chuck on 
a speed lathe. The body C is made of 
machine steel bored an easy fit for the 
tube, and to take the spring B, which 
actuates the throw-out plunger H. On the 
end of the plunger stem A is a washer and 
cotter pin. On the outside of the body a 
groove is cut parallel to the axis, to take 
a 5/16-inch square cutter bar G, which is 
pivoted at D and has a cutter J which can 
easily be renewed. The underside of the 
cutter bar is slightly notched to accommo- 
date and retain a pad of rubber F which 
the cutter outward 
when not cutting. Of course a flat steel 
spring could be fitted, but the rubber acted 
very well. Sliding easily over the body 
is a steel ring E, having a groove in its 
periphery. On the inside’ of this ring is 
a slight keyway which engages the cutter 
bar and prevents the ring rotating on the 
body, although it is free to slide longitud- 
inally on the body. To operate the cutter 
a strip of sheet brass the thickness of the 
width of the was put into 
the toolholder of the rest. This 
brass strip embraced about 1/3 of the ring 
when grooved at one end to the diameter 
of the bottom of the groove. The tube 
was fed into the cutter body and pressed 


keeps bar sprung 


groove in E 
slide 


AMERICAN MACHINIST 

hard against the plunger H as far as it 
would go, thereby insuring all the tubes 
being the same length. A steady rest was 
fixed in front of the cutter to keep the 
tube in line 
held by the right hand, the left hand being 
It will 
be plainly seen that if the ring £ 


while being cut, as it was 
used for operating the slide-rest 
were 
slid forward in the direction of the arrow 
the lathe 
cause the cutter bar G to advance toward 
the 


the bore. 


while was revolving, it would 


center and cut the tube inserted in 
The strip of brass in the tool 
post was used to give the ring this move 
When cut off, the tube was retained 


the 


ment 
in the bore of the cutter 
was moved back allowing the cutter J to 


until ring 
recede from the center, when the spring 
and plunger threw out the cut tube. It 
will be noticed that the face of the plunger 
head is recessed, leaving a very thin edge 
to prevent the tube locating on its bur, 
should there be make the 
have more range the plunger H/ could be 


any lo rig 
threaded on the stem and adjustable, the 
stop being obtained by a shoulder on the 


rod A. The groove in the body should 


be enlarged at the end in front of the 
cutter to allow free escape for cuttings. It 
would surprise many to see the rate at 


which this rig cuts off tube. 
Clapton, London W. Mappison 





A Radius Cutter and Holder. 


\s toolholders have proven to be the 


most economical, it became necessary to 
make something to take the place of the 
solid-radius cutting tool, which is an ex- 


pensive tool and never gives entire Satis- 


faction under the most favorable condi- 
tions 
Fig. 1 shows the tool. When used in 


the lathe the work is run backward, which 


{| | 


| 








Z => a‘, 
| (E ol 
ae 
FIG, 1 — 
Section of Cutter 


Wet 








FIG .2 


RADIUS CUTTER AND HOLDER, 


the and 


when taking a light finishing cut, prevents 


insures steadiness of spindle, 
chattering. 


For those who do not believe in run- 
ning a lathe backward, even though bet- 
ter results are thus obtained, Fig. 2 will 
purpose the 
same as the ordinary male-radius tool, 
except that it has all the good points of 


the detachable cutter as shown 


answer the This is about 


319 
When the cutter becomes dull at one 
section it 1s only necessary to loosen it 


and turn it round to a new edge and pro 
ceed as usual 


Lhe groove B&B, in cutter, is cut so as to 


reduce the grinding surface A; this gives 
the 


sharpening the cutter, which is 


clearance’ for emery wheel when 
done by 
grinding on face 4 


| he 


sized 


holder can be made to take various 


cutters, as shown, and can be used 


in the boring mill, planer, shaper, or lathe 





O. G. SIMMONS 
Apprenticeship in the Good Old 
Times. 
Che various letters from your readers 


on the apprenticeship question have proved 
interesting and there is one point on which 
makes 
page 
Serving time does not 


many seem to agree. Optimist 
mention of this point in his letter at 
187, where he says," 
mean what it did twenty years ago.” 

As I read that, I could imagine the smile 
that must have passed over the faces of 
your older readers. Even when | was in 
the shop as an apprentice, we all had that 
same feeling and I guess I did my share 
of the kicking with the rest. This feeling 
was frequently brought on by the noon- 
hour stories of some of the men, many of 
whom were frequently very sad because the 
“old timers” were dying out and the boys 
of that day were being taught to plane and 
mill surfaces by machinery, rather than by 
the use of the chisel and file, as in the days 
of yore. Many were the bits of skin lost 
in trying to keep one eye on the foreman 
and chip as “Bill” said he used to when 
he was a cub 

After passing through those strenuous 
days, when the firm and the foreman were 
efforts to 


combining their 


prevent my 
acquiring the desired proficiency in my 
chosen trade, | read with amazement, or 


the 
days for the apprentice, who could then get 


amusement, that those were halcyon 


the whole trade, while now he is manu- 
factured into a specialist, for it seems to 
me that I have heard those sentiments ex 
“Bill” and others. 

difference | the 
shops of today is that the apprentices have 
much better work than I 


used to have lon’'t have to do so 


pressed before, by 

The only real see in 
tools with 
s| hey 
much guessing as to the right amount of 
caliper play to allow in the hole to make 
that 


roll shaft in the erecting shop. 


five-foot a wringing fit to the 
Neither do 


they have to deal with so many “full sixty 


gear 


fourths” and “scant thirty-seconds” as we 
used to, but if they think it better or 
easier to guess at the fit with that big 
gear on the boring mill and then to meta 
phorically sit on pins for the next four 
days, until they hear that it went on 
“without a wiggle and wasn’t tight 


enough to stick,” it is up to them to do 
it if they do not spoil the gear. I think it 
would be very safe to prophesy, however, 


that before they removed that gear from 
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they would try their inside 


just to see how near they did 


the mill, 
“mikes,” 
come 

I once had an English machinist work- 
ing for me, who was forever kicking about 
something and when I remonstrated with 
him one day, he told me that it was an 
“Englishman’s privilege to growl.” By the 
same token, I think many of our 
chinists and apprentices trace their an- 
cestry back to their English forefathers, 
just to lay claim to that national privilege. 

L. L. ARNOLD. 


ma- 





The Design and Construction of 
Cylinders. 





BY H. S. BROWN. 


In the development of the internal-com- 
bustion engine, we are confronted with 
the same difficult problems in the cylin- 
ders that engineers experienced in the 
early history of the steam engines, but in 
a more aggravated form. In the design 
and construction of a cylinder that would 
admit of the reciprocating movement of 
the piston, without passing over of steam 
to the exhaust, was a problem that re- 
quired more careful thought and experi 
ment than all other parts of the engine 
combined, In fact we have not to go very 
far back of our present practice to find 
hemp packing used in the piston (in place 
of our present bull-ring cast-iron packing 
rings), to get over this very troublesome 


condition 


Lightness is the one great object 
sought for; for every pound of steam that 
passes over the piston, we must add to 


the coal consumption just the amount re 
quired to produce that pound of steam, in 
excess of what would have been required 
if the conditions in the cylinder had been 
that the indicator had 
We have only to con 


such card no tale 


of woe to record 


sult the patent office, to get an idea of 
what has been done to overcome the de 
fect It would seem that thought had 
been exhausted in trying to invent a pis 
ton that would fill the bill, and, while 
this is labor in the right direction, the 
piston must not stand for the whole 
trouble. The cylinder must show a clean 


hand or assume its share of the criti 
cism, We might go beyond the cylinder 
and find conditions tending to deprive it 
of its desire to comply with the require 


A too 


may 


ments necessary for a tight piston. 

rigid design in the bed or frame 
prevent the free expansion of the cylinder 
when exposed to the high temperature of 
steam or gas. If expansion cannot act in 
all radial directions, we shall have a bore 
very far from a true circle and, as the 
piston will not comply with this change 
without a good deal of friction, we may 
look for a scored cylinder bore, and 1 
We might say the 
piston rings should take care of this un 


waste of steam or gas. 


evenness of the cylinder, but it would be 
a matter of only a short time when they 
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too would rebel, and serious results 


would surely follow, in the way of coal 
consumption. 

AFFECTING THE TRUTH OF 
CYLINDERS. 


CONDITIONS 


There are certain conditions that tend 
toward a bending strain in the cylinder, 
causing a curved bore in a vertical direc- 
tion. Thus, with the crosshead held in 
position by the guides and the stuffing box 
acting as a fulcrum, we shall have a simi- 
lar trouble to contend with as in the 
case of uneven radial expansion. As these 
defects do not develop until after the en- 
gine has been subjected to the high tem- 
peratures of service, it becomes the de- 
signer to search out every possible change 
liable to take place after the drawings 
have left his department, and this means 
frequent visits to the manufacturing de- 
partment and many with 
the foremen. The ounce of prevention 
rule should ever be before the designer. 


consultations 


A great deal depends on the designer’s 
conception of a perfect cylinder. He 
may, to the fullest meet certain 
conditions, amd fail completely in others 
\ll cylinders connot be designed along the 
same lines, nor can all parts of the same 
The top of a Cor- 
ss cylinder has not the same conditions 


extent, 


cylinder be so formed. 


to contend with as the bottom, nor have 
we the same in the sides as in the top. 
Great care should be used in locating ribs 
and channel walls in a cylinder. Too close 


adherence to considerations of tension 
and compression from steam or gas pres 
sure is not wise designing. Changes in 


temperature are extremely important, not 


only in the power house, but in the 
foundry as well. Expansion is a good 
servant, but a bad master 

The designer should, in his consulta 
tion with the foundry foreman, arrange 
the walls so as to avoid the flowing of 


large quantities of metal through narrow 
or cramped passages. It might not always 
show the nicest kind of symmetrical de- 
signing to enlarge or thicken a rib or wall, 


yften show in the perfect cast 


ing output of the foundry, and a few extra 
pounds of cast iron are not to be compared 
with the loss of a cylinder casting. It must 
} 


not be understood that this implies that 


the thicker the wall the better it is for the 
foundry, but rather, that the walls should 
be of an even thickness. This is of great 
benefit to the foundry, for the foreman can 
arrange his composition so as to use a 
firm iron and feel safe regarding 
Walls or flanges 
inches in thick- 


cl se, 
the flow of the same. 
of cast iron exceeding 2 
ness will invariably show a spongy center, 
which tends toward weakness 

There is also the danger of the cutting 
away of the sand, when iron is made to 
flow too rapidly through narrow passages, 
and if the sand lodges in the bore, or at 
some point where finish is called for, there 
of losing the casting. 

important feature in the de- 


is danger 
Another 
signing is to guard against sharp corners 
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and intricate passages difficult of access 
for the cleaning out of core sand. We often 
meet cases where core sand has been re- 
moved from a cylinder after a number of 
days’ service under steam, and this after 
a thorough and complete inspection during 
construction in the shops. The removing 
of core sand is generally a very difficult 
operation even under the most favorable 
conditions, and to subject the cylinder to 
pickling and blowing out under steam 
pressure means a good deal of lost time, 
as well as expense. Even on the exter- 
nal surface, round corners are preferable 
as far as possible. 
JACKETED CYLINDERS. 

In designing large jacketed cylinders, 
all things considered, it is far better to 
cast the cylinder proper as a lining or 
bushing separate from the outside shell. 
This will greatly reduce the danger from 
shrinkage, and is less liable to lead to de 
fects in the bore; and, as a defective bore 
s the cause of a large percentage of cylin 
der losses with a separate lining, a defect 
not mean so much of a loss. It is 
also very much easier to secure an even 
thickness of metal about the bore. To il- 
which shows 


d eS 


lustrate this, refer to Fig I 
a cross section of a cylinder that has been 
cast with the body core out of round, or 


out of center. The trouble arises from 
having to remove more stock from one 
side, than another, and results in a close 


and open grain with a soft and hard sur 
We shall never know the number 


have given troubl 


face 
of cylinders that from 


this defect 
Another case ] 


in which the separate lin 
ing is of very great service and saves a 


great deal of time and expense is when 


the bore is so badly cut that a new one 1; 
} 


required, as we can put in a new bushing 


with the original diameter of bore, and 
save the piston 

THE PATTERN 
has been accepted by 


After the 


the shop department, the 


design 
quality of the 
pattern should be considered, If there are 
castings to make, the pattern 


but a few 


will not require to be made as carefully, 


and a less 


used; but if it is to be a standard pattern 


expensive material may be 
and to be used frequently, every possible 
attention should be given to its 
tion. Well and 
hard wood should be used, and plenty of 
After it has been put 
sh uld re- 


construc- 


seasoned wood, largelv 
good-sized screws 
into service in the foundry 
ceive careful and frequent attention so as 
to keep it in shape, true to 
the 


drawing. It 
is good practice to face boxes 
with hard rolled brass, or galvanized iron, 
When used frequently 
of hard 


core 
to prevent wear. 
the small boxes should be made 
wood, and also faced with metal 
FOUNDRY CONSIDERATIONS 

As the foundry is the hext department in 
line for the cylinder, the foreman should 
flasks 


his mixture carefully made up 


see that his are in condition, and 


yn his re- 
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cord book, from reports as to compos! 
tion handed in by a competent chemist. 
small, care 


If the cylinder? are great 


should be used in selecting the 
is the practice in most foundries making 


soft iron 


iron. It 
light machine castings to use a 
so as to machine readily in the shop, but 
this practice will not answer for cylinders, 
For gas, oil, or gasolene, the cylinder must 
have a close grain, and be as hard as ordi- 
nary machining will allow. This means 
a fairly liberal use of scrap, but not the 
kind collected by junk dealers in general. 
It was my privilege to be closely asso- 
ciated with a very large foundry for a 
number of years, in connection with en- 
gineering practice. The product consisted 
largely of cylinders varying in size from 
3 to Cylinders from 3 to 8 
inches were in use for special work, and 
subjected to high temperatures and sud- 


100 inches 


den changes. As an example, the 6-inch 


was made with a water jacket, and the 


yne of Cylindey_ 
ned Bore 


pough-surface 


oO wt ¥iv 6 
Paid or 


A oer? 






Note open grain of 
iron on finished 


+2 


| / 
a N 
x 


% 


bore at this side 


4 


“Fae 


‘ lt 
|. THE EFFECT OF AN OFFSET 
1 } ‘ | - 
average thickness would not exceed 5/106 
inch, with a length of about 36 inche 


lhe scrap used was made up from gates 
and runners from previous heats, and the 
iron was melted in a small cupola carefully 


guarded by the foreman. The cylinders 


were always made on the same floor, bv 
the 


Oo! 


same man, and the result was a loss 


less than five per cent. from foundry 
and machine shop. 

Sulphur is a very dangerous element m 
the composition for small cylinders and the 
should be consulted each and 


chemist in 


every case. For this reason bought scrap 
should not be considered, as there is dan 
ger of a high percentage of sulphur, which 
is liable to produce small open sections in 
the cylinder bore, and they 


just at the point which will affect the com- 


may appea! 
pression through a leak into the exhaust; 
and the amount of stock removed in bor- 
ing the cylinder is a matter of very great 
concern, the tendency of cast iron is 


as 





AMERICAN MACHINIST 


run into open grain, as we cut away 
the surface. In consideration of this, the 
foundry should use every precaution in 


making and setting the body core. 


If it is too rigid, there is danger of 
shrink cracks in the early stages of the 
cooling of the casting. If the core is too 


soft, with a tendency to give way under 
the pressure of the liquid iron, then we 
will have a rough and uneven surface to 
bore out with a light and heavy cut 
SETTING CORES. 
Another defect that should be guarded 
against is the eccentricity of the core in 
the mold. This comes of not having the 
print end of the core box the same size as 
We 
result would be in 


the print of the cylinder pattern 
can imagine what the 
40 
iron cut out on one side, and %& 


bore ofa or 50-inch cylinder with 7% 


the 
inch of 


inch on the other Che result will be just 


serious 1 smal] vlinders when this 


as 





very valuable tool for boring small 


lium sized cylinders \ flang 


or sect a flange should be located 


ions 
about in the center 


| 


of the cylinder casting, 
small 


faced fly 


boring and turning mill at the same tim 


and should be in a wheel 
a roughing cut is run through the cylinder 
This First, it 
shows up any defect in the bore, and sec 


answers two purposes. 


ond, it prepares the cylinder for final bor- 
of springing. It is 


yood practice to have the 
g 


ing without danger 
boring bar run 
in good liberal bearings placed as near the 
Che bar 


and 


cylinder as possible should be 
of 
carbon, and roughed out to within about 
1/32 inch 


As shown, the 


hammered steel about 60-point 


and annealed before finishing 
cylinder is clamped to an 
leading to no 


rf the 


angle plate by the flanges 


tendency to change th 


hap cylin 





\\ \ : 
\ 
Aq 
ote close grain of x | 
iron ou finished 5 a 
bore at this side ry 
£ 
/ 
/ 
j 
A r 4 
oe 
a“ 
CORI t 2 
same prop yn exists. The rough cored 
bo I ( nder cast ng should be as 
rl : with t ae ’ 
I iriy con 1 W 1 le outside iS pos 
sible, and thi s iron removed in boring, 
so long as th e is removed, the bet 
er service we will get from the engine 
BORING CYLINDERS 


the designer’s consultation with the 


of 


In 


machine shop foreman, the method 


clamping or securing the ¢ylinder in the 
boring machine should be considered, and 


lugs or flanges be 


arranged so as to avoid 
No clamps 


body of the 


springing the cylinder casting 


the 


| 
i 


sh uld be placed 


] across 


cylinder, but, instead, on the lugs provided ; 


ind the lugs or flanges should rest on 
jack-screws with swivel tops unless the 
lugs have been first machined In this 


case, cast-iron blocks, or a standard frame 


should be provided, so as to time in 
setting, These 


the drawing, so that in checking up the 


Save 


} 


lugs should be shown on 














ngs may 


e fittec t I plat lifferent 


wing the results of a test 
the mechanical engineering 
of the State C 

} 


plant in the 


are 


] 


made by ae- 


partment lowa 


I 


a producer gas ¢ 


‘ollege upon 


ngine muni 


cipal lighting station at Algona, Iowa, the 


engine being a _ vertical three-cylinder 


rated at 150 brake horse-power at 250 
revolutions per minute; both the engine 
and the producer were furnished by the 


Fairbanks-Morse Company. When the en- 
gine was developing 40.1 horse-power 
used at the Tat o! 
brake horse-power; at 


an 


thracite pea coa 
'.511 


Was 


pounds per 


£2.7 horse-power the consumption was 
1.157 pounds; at 156.9 horse-power the 
consumption was 0.999 pound. Taking 
the cost of coal at $6, the fuel charg 


in mills per brake horse-power would be 
4.53, 3.47, and 2.99 respectively 
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Hydraulic Packings. 





BY A, REEDER. 

Hyrdaulic packings are of two general 
classes, those for making a joint where 
there is no relative movement of the parts, 
except that due to deformation resulting 
from the strain, and those designed to pre- 
vent leakage between moving parts. Under 
the first group come all packings for pipe 
connections, cylinder covers, etc. The sec- 
ond division includes all packings for pis- 
tons, rams, valve stems, swing joints, etc. 
Some examples of fixed packings are 
shown in Figs. 1 to 5. Fig. 1 shows a 
connection in common use in which A 
is a steel ring screwed tightly on the 
end of the pipe and frequently having two 
or three shallow grooves turned in its 
face. B is the nut, generally made of 
brass. The washer C is usually of leather. 
It is obvious that this style is not appli- 
cable to large joints for the reason thai 
frictional resistances would prevent tight- 
ening up the joint sufficiently to hold the 
pressure. 

Fig. 2 shows one manner of connecting 
pipes to cylinders, large valves, etc., 
by means of a threaded flange and studs. 
This style is used on double extra-strong 
pipe, as on lighter weight pipe the area of 
the joint is scarcely sufficient to make it 
tight. The threads on the pipe in this 
form should not be the usual tapered pipe 
threads, as this construction reduces the 
diameter of the end too much, but should 
be straight 12 to the inch for smaller sizes, 
1o and 8 for the larger sizes, the outside 
diameter of the thread being the nearest 
1/32 of an inch smaller than the outside 
diameter of the pipe. As in Fig. 1 the 
washer is usually made of leather. 

Fig. 3 shows a usual form of flange 
union, The are frequently 
made of lead or copper. Fig. 4 illustrates 
a 2-inch flange union (patented) as made 
by the Tight Joint Co., the illustration be- 
ing taken from their catalog. These unions 
are furnished complete with holes and 
gutta percha rings. Single flanges, either 
entering or receiving, can be used for 
connecting to valves or cylinders. The 
notable feature of this joint is the method 
of making it tight around the threads by 
means of a groove filled with lead. The 
lead is cast on a mandrel slightly smaller 
than the outside of the pipe so that in 
screwing together it is forced into the 
threads. If a leak occurs afterward it 
can be stopped by tightening up the set- 
screws, which causes the lead to flow 
around, making a perfectly tight joint. 

In the foregoing types of connections it 
is obvious that the pressure on the washer 
must exceed the pressure to which the 
joint is subjected. The bolts must also 
carry the additional load equal to the area 
of the opening in the washer multiplied by 
the pressure. If a hard, unyielding sub- 
stance were used, it is apparent that the 
initial tension of the bolts should be prac- 


washers 
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tically equal to the tension when under 
pressure; if not, deformation would cause 
au leak. If a soft, yielding substance be 
used, the pressure of the fluid upon the 
inside edge of the washer forces it out 
into the recess and forms the joint by 
this action alone. Such a packing is illus- 
trated in Fig. 5 where a leather washer, 
not pinched by tightening up on the bolts, 
but free to assume its own position, forms 
the joint by the fact that the pressure for- 
ces the leather into the corner, effectually 
closing all exit to the air. A cylindrical 
rubber ring, instead of the leather works 
admirably for this type of joint and will 
not leak in almost any form of groove. 
Flanges of the type shown in Fig. 3 which 
gave much trouble when using lead wash- 
ers were perfectly tight when packed with 
molded rubber rings % inch in diameter. 
A preferable form of groove for rubber 
packing was illustrated at page 648, Fig. 9, 
Vol. 28, Part 2, which is here produced in 
Fig. 6. This shows it as applied to a 
large cylinder cover but a similar form 
may be applied to pipe flanges. In the il- 
lustration the rubber is 5/16 inch in diam- 
eter. For large sizes where there is not 
enough used to warrant the cost of molds 
for the rings, the rubber of the proper 
size can be kept on hand, cut to length on 
a bevel and cemented to form the diameter 
of the ring required. Another method of 
packing a cylinder cover sometimes used 
is illustrated in Fig. 7 where a U leather 
The 
principle here is nearly the same as in Fig. 
5, but the diameter D subject to pressure is 
and there is consequently 
strength required in the cover and attach 
ments, The same result may be obtained 
with packing of the form shown in Fig 
5 by the addition of a suitable ring 

Packings which form a joint on a mov- 
ing surface are generally of three classes, 
those made of formed leather where the 
takes place on the surface of the 
hide, those made of leather in the form of 
washers where the wear occurs on the 
cut edge of the hide, and those of hemp 
or flax. 

In Figs. 9 to 15 inclusive are illustrated 
a number of types of packings for small 
rams or pistons, Fig. 8 shows the appli- 
cation of a U leather to a small ram, valve, 
or similar part; Fig. 9 shows a hat leather 
performing the same duty. The U form 
is often preferable because the dimension 
T may be made greater in this type than 
in the hat variety, permitting the intro- 
duction of other parts. Fig. 10 illustrates 
a solid packing which performs the same 
duty as Fig. 8 or 9. It requires an addi- 
tional packing to prevent leakage between 
the stationary parts, and has the advan- 
tage of being more quickly prepared, with- 
out the use of forms, and of using less 
material in its construction. 

Fig. 11 shows a hemp or flax packing 
which may be used to replace those rep- 
resented in Figs. 8, 9 and 10, and, in my 
opinion, is far preferable. The lower washer 


and brass retaining ring are used. 


less, less 


wear 
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is, of course, only used when the space T 
is required for the admission of other 
parts. Fig, 12 represents a cup packing 
applied to a small iron ram or piston, and 
Fig. 13 one of the U variety doing the 
same service. Fig. 14 shows a solid 
leather under the same conditions as Fig. 
12 or 13; and Fig. 15 is a hemp or flax 
packing which will replace those shown in 
Figs, 12, 13 and 14. 

Packings of larger diameters are held 
in place by studs or tap bolts, the design 
depending largely upon their location and 
the personal tastes of the engineer. Pro- 
portions of the various parts are largely a 
matter of judgment and vary greatly with 
different builders. The main thing seems 
to be the ample margin of strength. 

Packings of the U form vary from 5/16 
inch in width by % inch deep of 3/32 inch 
thickness, for about 1 inch inside diam- 
eter, to about 34 inch wide by % inch 
deep of 5/32-inch or 3/16-inch leather, for 
the largest sizes, say 18 or 20 inches in- 
side diameter. Intermediate sizes may be 
approximately proportional to the diameter 
up to about 12 inches and constant in 
cross section for larger sizes. A cup 
packing of 1 inch outside diameter would 
be made about ™% inch deep, of leather 
about 3/32 inch thick and the hole not 
inch For 12 inches 
diameter it would be made % or 7% inch 
deep, the leather being 5/32 to 3/16 inch 
tuick. 

Hat packings are of about the same pro- 
the For solid 
leather of the form illustrated in Figs. 
10 and 14 suitable proportions were given 
at page 648, Figs. 1 to 5, Vol. 28, Part 2, 
which are here reproduced for conveni- 
ence in Fig. 16. One of the special fea- 
tures of this type of packing is its ability 
to hold pressure in either direction thus 
being suitable for double acting plungers 
In this construction the cylinder packing 
is turned to fit the cylinder and the ram 
packing is bored to fit the ram, all other 
parts being left rough. The leathers are 
of specially selected hide of uniform thick- 
ness of about 3/16 inch and as solid as 
possible. After being prepared they are 
soaked in melted paraffin, multiple 
leathers being stitched together 

The advisability of making the cross 
section greater than shown in Fig. 5 when 
used on very large rams is doubtful. It 
is a well known fact that in cup, U and 
hat packings the friction is independent 
of the depth of the packing, and the wear 
is localized at the bend. The same may 
reasonably be assumed of solid leathers 
and it is quite in order to believe that any 
increase in depth over about %4 or 7% inch 


over %4 diameter. 


portion as cup form. 


is simply throwing away material, even on 
sizes up to 24 inches diameter. On these 
large sizes the amount of leather required 
is for the packing and the consequent cost 
of renewal makes it especially advisable to 
avoid leather packings and use a gland 
and hemp instead. 

Regarding the proper form of gland for 
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hemp packing there is some diversity of 
opinion. Most builders stick to the old 
practice of beveling the face of the gland 
and bottom of the stuffing box as shown 
in Fig. 17. Some claim that this tends to 
draw the packing away from the outside 
of the stuffing box, giving a chance to 
leak around the packing. They therefore 
contend that the proper shape for the end 
of the gland is high in the center as shown 
in Fig. 18. 
sume that under heavy hydraulic pressure 


It seems quite logical to as 


the packing, not having any great strength 
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to resist deformation, follows the law of 
fluids under pressure so long as it retains 
its resilience. It would therefore seem 
that the proper form for the end of the 
gland would be the form easiest made, 
that is square. 

When a packing is old and hard, and 
has lost its resilience, it has generally ac 
cumulated considerable grit also, and can 
safely be termed unfit for further 
Considerations of this kind have caused 
the old type of adjustable gland to be to 
some extent supplanted by a gland of 
similar form but which is screwed home 


when packed, the packing being renewed 


use 


MLL 


A4MKLE 
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when it is so worn that it commences to 
leak. This variety is shown in Fig. 19 and 
suitable proportions are given in the table 
accompanying the figure. This type is just 
as applicable to packing pistons as rams, 
the gland of course being made to suit 
the location. 

Fig. 20 shows the application of hat 
packings to a valve inch 


stem for 1% 


double extra strong pipe 





If lightning is an oscillatory phenome- 


non, an important part of the determina- 





























cessively diminished intensity. Some- 
times the relative positions of the suc 


cessive images were such as to give the 
observer the impression of rotation in the 


opposite direction to that in which the 


disk was actually turning; in other cases 


the impression given was of oscillatory 


movements. In one case where the flash 
a cross with eight arms 
all 


Physiological investigations as to 


was very bright, 


appeared, the arms _ being equally 


spaced 
the the 


duration of images on 


that the 


retina of 


the eye indicate duration of the 
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HYDRAULIC PACKINGS 
tion of the period of oscillation is the phenomenon cannot be greater than one 
measurement of the duration of the flash fiftieth of a second, or one revolution of 
K. E. F. Schmidt has made experiments the disk. Other observations show that 
toward this end with a rapidly rotating the duration of a discharge is not greater 


disk, having marked upon it a white cross 
upon a black background, and which was 
rotated at 50 or 60 revolutions a second by 
means of clock-work. The 
showed that the phenomena in 
charge of lightning are exceedingly vari- 


able. 


experiments 
the dis 
In some cases, the cross appeared 
once only, very clear and bright; more 
frequently the cross appeared two, three or 
more times in succession, the first cross 
being brighter than the others which suc- 


than one-thousandth of a second, the very 


brilliant flashes being composed of sev 


eral discharges following at close inter 
vals Some single discharges are sup- 
posed not to have a duration greater than 
one-thirty-tive-thousandth to  one-forty- 


thousandth of a second 

| pred d that the supply of iron 
will only last 100 yea Will the alumi- 
num age come nex 
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Designing to Meet the Market. 


In a broad sense there may be said to 
be two schools of machine design in the 
world Io one school the chief aim in 


] 


designing is to make things better, whil 
m is to meet the 
We are 
far from saying that these two schools 


are not often mixed, the fact being that 


to the other the chief ai 


market as regards cost and price 


often designers have both aims in view; 
that is, while aiming to improve their pro 
ducts, they at the same time aim to in- 


troduce such improvements and _ better- 
ments as are consistent with the chief 
aim of producing a machine that will 
] 

Dee se 


\ recent experience of a_ well-known 
machine-tool builder throws an interesting 
side-light on the idea of designing for the 
market and shows how little the best de- 
signer sometimes knows of the demand of 
the market. In 
facturer, a new 


the works of this manu- 
idea was conceived of a 
special machine having a certain limited 
application, this 
of the same general line as that with which 


machine being, however, 


the manufacturer in question is identified, 
and of which he might well be supposed 
to be an expert judge regarding the price 
which a machine in that line would bear 
and still sell successfully. 

After mature deliberation and consulta- 
all hands, it decided that if 


the proposed machine could be made so as 


tion of was 


to be offered at a price ol $1200 or $1300, 


it would probably sell to an extent which 
would make its production worth while. 
With this idea the designs were proceeded 
with, but before they were finished, it was 


concluded that the price named was too 


low to give a suitable profit, and before 


the machine was off the drawing board 
the price was raised to $1600. While this 
was looked upon as a serious advance 


and as one which would handicap the sal 


»f the machine, it was nevertheless placed 


in the shop and the first lot was made 
Before this lot was completed, it was again 
found necessary to revise the price, which 
was raised to $1800 Che [ 
the 
showed 


completion of 
the 


revision 


the machine and summing up of 


still 


the 


cost cards another 
to he 
mately fixed at $2000. 
lhe lesson of this 
in the results thereof, which are 
that at the set, the 


for the machine is found to be so 


necessary, and price was ulti- 


experience is found 
simply 
final price demand 
great, 


meet it 


that the manufacturer is unable t 


and he is fairly swamped with orders 
The story is still more significant because 
of the fact that, 
signing for the market cuts a small figure 
Should 
given, they would be recognized at once as 


a works that has always stood in the fore- 


relatively speaking, de 


in these works. their name be 


front of good workmanship and advanced 
design, one in fact, whose products are 
recognized as being built on honor. Small 
as has been the use of the system of de 


signing to meet the market in these works 
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in the past, we doubt not that it will be 
still smaller in the future. 





Consular Criticisms. 


One of the leading lines ot eftorts otf 


consuls in foreign parts is to explain the 


general stupidity of those of their coun- 


1 


trymen who manufacture goods for sale 
as shown by their efforts to cultivate for- 

gn markets. If American 
considers that the 
own country are a wide-awake and enter- 


eign any citizen 


manufacturers of his 


prising set of men, alive to all those de- 
vices which are useful in securing trade 
abroad, he has only to read Daily Con- 
sular and Trade Reports to be disabused 
of his impression, and the only way he 
after obtaining 
the 


can obtain any comfort 


the consular viewpoint, is to consult 
report of consuls from other countries to 
their home governments, and if he carries 
his inquiry far enough, his inevitable con 
clusion will be that manufacturers, re 
gardless of their nationality, are about the 
stupidest lot of men on earth. 

We are led to make these remarks by a 
report on commercial conditions in Egypt, 
which appears in a recent issue of Daily 
Consular and Trade Reports. According 
to this report, the American manufacturer, 
in the first place, demands cash with the 
n hz 


order for his goods, and, th 


tained the money, ships his goods by the 


slowest routes he can find and with very 


little regard as to whether or not they fill 
the specifications; in some cases, in fact, 


sending part of an order by one route ani 
a ears Se oS. ae a 
part DY anotner, giving, meanwnile, no 


nformation of the routes selected. Accord 
ing to this report, also, the American 
manufacturer shows that sublime indif 
ference to the needs of his customers 


which we have been wont to think was 


~haracteristic Tt the manufac Ilrers oT 


it home, it is not therefore suited 


soil of Egypt; he will not protect the 


bearings of his machinery from the flying 


sand of the desert which inevitably gets 


nto them, urless kept out; he will not use 
steel gears instead of cast ir yn, ugh 
implored to do so, and in short “he will 
not do much of anything that he is asked 


» do, but w simply despatch the goods 


for which he has been paid in advance, 
just how and when it suits him.” 

\s indicated above we do not take these 
criticisms seriously because we have seen 
too much evidence of similar 
regarding their own manufacturers in the 
columns of our foreign exchanges and al- 
ways from similar soure 
consuls Phe 


reports of 


which these from consuls of 


reports come 


all countries, and the equally uniform man 
ner in which the consuls of every coun 


try hold up the manufacturers of other 


countries as model merchants in every re- 
spect, has come to be a source of amuse- 


1 1 1 
The onlv logical con- 


ment in this off 
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~] $+ +h ' + 4 } > +} + 
clusion Irom these reports wouid be that 


manufacturers, regardless of nationality, 
are uniformly stupid and careless and that 
they seek only to load idesirable 
goods on foreign customers, making sure 
that they g he money before allowing 
he goods to leave their inds. By ap 


pealing to spec al cases, anytl 1 
proven, and, while the instances cited are, 
no doubt, facts, we do not believe 
ntative. Our manufact- 


they are repres 


urers have, no doubt, much to learn re- 


garding the cultivation of foreign mar 


kets, but 


muses we decline 


that they are a lot of ignora- 
t 
t 


) believe. 





Special Meeting of the National 
Supply and Machinery Dealers’ 
Association. 

Article XI of the 
Constitution, President Strong announces 


In accordance with 
that a special meeting has been asked for 
by twenty-two members and will be held 
at Detroit, Mich., Sept. 26. While all 
members the indications 
that the meeting will be largely devoted 


are invited are 


to the interests of machinery dealers 
\ celebration of the fifteenth anniver 
sary of the International Correspondence 


| Scran 


Schools of Scranton will be held at 


ten, Penn., October 16 
Che started with but one sub 


sche Is 
than 


ject, mining; now there are more 
200 courses of instruction, covering al- 
most all the trades and professions. Up 


to the present 


completed, or nearly mpleted, th 
courses for which they enrolled. During 
the last twelve months er 4000 report 
of advancement in position or salary h 
been received from student 

ry day w ve devoted to exercis 

nd an ex] ft ‘ls at work pr 
paring nd pt g 1e-stud t 
books and correcting the papers t 
dents sent in from all parts of the world 
\ banquet to the guests will be given | 
the sch a , ; 

i} B Stat t < t the 1) 
partment of Commerce and Labor has 
modified its classification of imports and 
exports, with the purpose of preset y an 

nalysis more in keeping with present con- 
ditions of production d commer ha 


those formerly utilized 


[he 


and 


two old classifications 


exports differed so widely that they 


not comparable one with the other 


wert 

in attempts to analyze the general trade 

movements 
By the new classification, 

comparison is entirely practicable 

ipphi 


to both imports and exports, is as follows 


[he new classification, which is 


\ Foodstuffs in a natural State, and 


food animals 


B—Foodstuffs partly r wholly pre 
pared 
C—Crude iaterials for use in manu 
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I Manut es l 
tior C : 
F—Misec . if 
Chis new grouping sh ) 
stood, makes no change in the t of 
cles ppeal vy \l t > \ 
or annual vo e, but merely rearranges th 
them into new groups Or ( 
[he new grouping will be used , 
Monthly Summary of Commerce and F1 private 
nance beginning with July, with compara OTHI ec AN 
tive figures under the new system for th i ail lle- ia Uik eecacl ieee — 
immediately preceding year, and the sum ship movement is in the cities + as ‘aii 
marizations of earlier years will also be ss pectin: teleiibaue iain tn dle 
eadjusted to the new system so as tO o¢ ine twenty-four States of the Union 
render them comparable with the figures which tieve uo tities of covet tanta ocbe 
of the present year when completed lation with municipal electric plants. In 





oe mes : ; my the hast t t live Cal the 
New Publications. eae Te eee ve 
plants 


municipally owned electri 


“Hendrick’s Commercial Register of the has increased from 1 to 1050, and _ the 


United States.” 1275 7%4x1o-inch pages. number of private plants from 7 to 3234 


The Samuel E. Hendricks Company, New _ that is, in the municipal plants were 





York. Price $10.00 nearly ten per cent. of the whole nut t 
This, the 15th Annual Edition of a well of plants, while in 1905 the municipal 
known commercial register shows a su percentage had 1 to over twenty-four 
stantial growth over previous editions r] iterial creased in the N 
It is said to contain over 350,000 names months of 1906 now elapsed. During tl 
and addresses, with upwards of 15,000 t tw too, 13 plants ha 
yusiness classifications The index alon hang fr I pal to private owner 
comprises over 61 pages, with 4 columns ship, but the balance was more than mai 
to a pag [he publishers inform us that good by the change of over 170 privat 
they have made a special effort to keep plants to municip \ hip \mon 
dealers and jobbers out of manufacturers’  thess tter were the | ne W 
sts in order to direct buyers to first consin cit Oconomow Bayt 
nds in all cases darbut yrrence, Fort At left 
A n, N Richmond, P t 


Growth of Municipal Electric 2 


Lighting. Car Sn manicie + 

; ; l 

With mut p ywnership p oO , } 

pying . G har of the pt ( | | 

| 

inom tha of om _ 

1 t Ip : 4 I - 

piled by | 1 Bradford $ i 
f ; eee + of ¢ \ 
\\ 1 BY | ry ( } . f 
) nt \l S " 
{ Wiis 1 n 
f 1897 g tl | f 
a | ¢ rel T t) t 

nee in 1] d ' 

crt mT \ ( 

é resp l of ters v f 
h en | d Vv iI eg slat ‘ T ’ } lit ’ t 
depa from city ficial l { eit 

Oo tors =} ‘Wh t « es |} V ¢ nut ‘ ' } | 

p ectt eht p t How f oie 

st 1 Wiscons How many h \ sj 

( n Am Similar question er , ~~ 

i g Kea W 1 regard t gas p t | t pewter | t 
} + + | | 

e de} pent W soon 
t tormat nN mn ft tc ect a 1 ‘ () ‘ . ; ‘ ‘ f . 

I he rst m cipal electri rht pla bism ‘ | I 

, , ' ‘ 

Wisconsin was est shed at Bay 

1SS9, e year 1 he beg ng I ided to | 

- 1 
electric lighting business in this Stat th gives tl \ 
\t that time there were 30 private plant } ding at the tant 
. , a 
n operation The itest fl res, tnos¢ I t ‘ e result b 1 
' , 
t March, snow {> municipal ind 2 t 
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New Tools and Machine Shop Appliances. 


RADIAL DRILLING AND TAPPING MACHINE 


In the accompanying half-tone is shown 


a radial drilling and tapping machine 


The spindles of this machine are 213/16 


inches in diameter, and the drilling 
spindle, which has an automatic feed 
of 17 inches, is driven by spiral gears, 


the driving shift 
gears located on the radial arm; the tap- 
ping spindle is geared from the drilling 
After 
the hole has been drilled, one turn of the 


being back-geared by 


spindle in a reduction of 2% to I. 


hand wheel, which is guided by an index 
line 
with the hole that has been drilled; and as 


point, brings the tapping spindle in 


the end of the spindle to the base is 74 
inches, and the base is 48 inches 
and 9g feet long over all. The weight of 
the approximately 12,000 
pounds; it is built by the Newton Ma 
chine Tool Works, Philadelphia, Penn. 


wide 


machine is 


A POST DRILL. 


This drill is intended for the use of 


blacksmiths, wheelwrights, etc. It is pro- 
vided with ball bearings on the spindle, 
and is made in five sizes. The smallest 
will drill a 1-imch hole at the center of a 
13-inch circle, it has a feed traverse of 3'4 
inches and weighs 98 pounds. 

The largest will drill a 11-inch hole at 




















RADIAL DRILLING 


the reduction in speed is contained in the 
head, all that is required is to draw the 
tapping spindle down and drop in the 
clutch, clearly shown in the picture, which 
gives the correct tapping speed for what 
ever sized drill may be used. After the 
tap is through, or “bottoms,” it is reversed 
and 
ment 


withdrawn by quick power move- 
The tapping spindle slides freely 
in its quill and follows the tap after it is 


started. 


The machine is driven by a 7% 
h.p. variable speed motor mounted on top, 
which the 


speed 


gives necesSary variation in 
Quick power movement is furn- 
ished for the arm. The arm is 6 feet 6 
inches long from the center of trunnion 
fitted with 


7 he 


and is conical roller thrust 


bearings. maximum distance from 


AND 


TAPPING MACHINE 
has a 
feed traverse of 4 inches, and weighs 145 


the center of an 18-inch circle, it 
pounds. 

These machines are made by the Buf- 
falo Forge Company, Buffalo, New York. 


A FILING MACHINE 


The illustration shows a machine de 
signed for the use of die and toolmakers 
for filing dies, templets, etc 
guides the work while the machine does 
the filing 

The table is 


adjustable in four ways 


The operator 


12 inches diameter and is 
forward, back- 
ward, to the right or to the left at any 
desired angle. A guide, not shown, is 
supplied for use with very slender files, 
and also a saw frame for sawing out dies 
and similar work 
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Any kind or style of file may be used; 
they are held ina special chuck, and chang 
ing from one file to another is easily and 
quickly done. The files are heid so as to 
cut on the downward stroke against the 


resistance of the table. The stroke is ad 

















\ FILING MACHINE 


justable from o to 4 inches. The counter 
shaft runs 300 revolutions per minute. 

This made by the 
Bowers Metal Stamping Company, 718 to 
722 East Eleventh street, New York 


filing machine is 


4 TOOL HOLDER 
The illustration shows a_ tool holder 
designed for use in the lathe, planer or 
shaper. The cutter is a piece of round 
high-speed steel. Owing to its being round, 
the rake may be altered at will without 
grinding, by loosening the nut, turning 

















4 TOOL HOLDER 
the cutter to obtain the desired rake, and 
tightening the nut again. The cutter may 


be secured in either of three positions, 
straight, right- or left-hand offset. This 
tool is made by Carr Bros., Syracuse, New 


York 





\ baggage truck equipped with a stor 
age battery and propelled by electric mo 
tor-power has been built as an experiment 
by the Pennsylvania Railroad Co. It is 
controlled by twisting the guiding-han 
if the handle 
wheels 


dle, and stops automatically 
be dropped, the 
locked by a magnetic 


driving being 


brake 
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Foreign Markets for American 
Machinery. 

Makers of iron sheets wishing to culti 
trade with should 
that an opening for such goods exists at 
Abo. 
has 
and 


vate a Finland note, 
During the last few years a factory 


been built to make enameled ware, 


for this a considerabk 
iron sheets is required, these sheets hav- 
ing hitherto been supplied in large part 
from Germany, cut out in circles. In 
quiries have been made at the agents of 
British exporters supplying such sheets, 
American 
makers should not do part of the trade 


and there is no reason why 


rhere is a good opening now for any firm 
who can do this, as the factory is likely 
to do well will as 
able to import increasing quantities 


and time goes on be 

An electric tramway plant will soon be 
wanted for the electric 
between Puente del Rey Viella, in 
The Directorate 
of public works, Madrid, 
ticulars, and the U. 


line to be made 
and 
General 
full 
S. consul would give 


Lerida, Spain 
has par- 
necessary details which are too lengthy to 
recite here 

There is a large demand for wire-fenc- 
The cat 


prov inces 


ing materials at Sucre, Bolivia 
tle ranchmen on the 
finding the necessity of 


eastern 
are fencing in 
their pastures, which are very extensive 
What they want is something not too dear 
and also durable, which will fairly re 
sist organized attempts at destruction and 
he equally serviceable over level country 


and broken ground, which the boundaries 


traverse. There is also a market there 
for threshing machines, iron’ barrows, 
picks and spades, winnowers, etc. Expor 


ters of farm machinery must remember 
that the farm lands are very undulating 


the cultivated parts being in large patches 


frequently divided by broken land, so 
that one machine must traverse a very 
vast extent of country during its daily 
work. Steam power in this particular 
part of the country is not practical, as 
f el is invariably scarce. The sowers and 
reapers should be drawn by horses or 


the 
driven by horse or mule power. 


mules, and threshers, if possible, 


In Rosario, Argentina, it is proposed 
definitely to build several new flour mills 
and grain elevators to be supplied with all 
modern machinery and appliances. Near 
ly 60,000 tons of fencing wire were sold 
in this part of the Republic last year, so 
our makers can estimate that a good mar 
Oval wire 
is apparently replacing round, as it is 


ket exists there for such goods 


found to be stronger, and its weight pet 
meter is relatively less, which is important 
when it is considered that added weight 
represents increased duty. 

The one thing needful for the Victoria 
—Australia—dairy industry is a first-class 
machine. If such a machine of 
satisfactory mechanism could be 
the market it 
simply treble the output of the dairy in 


milking 
entirely 
would 


put on Australian 


quantity of 
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dustry. This is the main trouble in Aus 
Paid labor has given only indif 
[he difficulty 
he beyond the power of some of the Amer 


tralia 
ferent results. would no 
ican makers to surmount. 

Referring again to the opening for an 
electric tramway plant in Spain, | might 
add that there 


ings on hand, viz 


are other similar undertak 
the Biscay Electricity 
Company, making a line in Bilbao, and the 


San Sebastian Tramway Company, pro 


posing to construct two electric lines in 


San Sebastian. Eight electric cranes will 
the Port Works 


board, Huelva, to whom applications for 


shortly be wanted by 


specifications should be made 
The 


dria, 


Alexan 


gypt, are about to erect an installa 


municipal authorities of 


| 

tion for the destruction of refuse. It is 
proposed to establish either one destruc 
tor, capable of burning 200 tons of refus« 
per day, or two destructors with a Capac 
ity of from 80 to 120 tons each. Persons 
interested should communicate direct witl 
the municipality of Alexandria, inclosing 
tenders, etc. 

\ustralian engineering firms have tor 
some time past been trying to supply the 
home demand in various lines of ma- 
Relative to this, | may note that 
Mines for Vic- 
the principal classes of 


that 


chinery 
the Senior Inspector of 


toria states that 


mining machinery made in colony 


are: J. High-pressure engines, compound 


and triple-expansion condensing engines, 
portable engines, and all classes of boilers, 


electric-light engines, gas engines, oil en- 


gines, stationary crushing engines for 


batteries, portable batteries, gold-saving 


machines, steam- 
drills, 


diamond-drill bor- 


appliances, puddling 


pumping plants, electric dredging 


plants, sluicing plants, 
ing plants and steam winches. It is the 
inspector’s opinion that the machinery has 
been found more suitable than that which 
was formerly imported and companies get 
will suit their re- 


the exact design that 


quirements; while the cost is not more 
the 
observe that one reason, and probably it is 
is that 


they 


than imported. It is interesting to 


the chief one, the buyers get ex 


actly what want in the matter of 


design, etc.. from native makers. This is 
really half the battle in conducting an ex 
port trade and probably accounts for some 
of the Australian firms doing pretty well 
in supplying various lines of machinery 
\s regards quality and cost of Australian 
these matters about 


manufactures are 


reas¢ ynably 


which some skepticism may 
exist 
Negotiations are on hand betwee1 


foreign syndicate and the Norwegian town 
iuthorities of Trondhjem, about the leas- 
ing of certain waterfalls, up to 12,000 h.p., 
Ex- 
wanted and makers 


for a projected steel smelting works 


tensive plant will be 


of suitable machinery should communicate 


with the U. S. consul at that city 


New pumping machinery is to be in- 
stalled in the old copper mines of Alpartir, 


Saragossa, Spain. Suitable mining ma- 


= 


J</ 


chinery will also be wanted. Applications 
should be made to the Sociedad de Minas, 
Y Sondeos, 


In Mexico, the 


Barcelona 

lumber business is being 
largely developed, due to increasing rail 
road facilities Consequently there is 
arising a demand for mill machinery which 
should United States 


makers. Good business can also be done 


easily be met by 


lving t ’ -hine 1 drill 
in supplying boring machinery and drills 
' 


Petroleum is being looked for all over the 


country and artesian wells are likewise be 


r extensively sunk 7; a 5 


ing 
London 


\ very interesting form of explos 

h as dynamite 
the Simplon 

idoned beca 1S¢ 

t a peculiar | idvantagt It 


cribed by M. Jacquier, in the Annales di 


and was made by soal 


LAUSSCe 


meal or powdered charcoal 


ing 


ir or liquid xxvgen, the powdered cal 
, 
nN 


bon being first pa 1 into a case made ot 
stout paper and covered with an asbesto 
wad, tl h wh 1 pass la paper 

to the bottom of tl irtridge. Just hb 
fore firing, th quid air was poured 
ind the firing was done by mea: fia 
fulminat ip a Not over 10 m 
ites should be a wed ¢o « ips ilter 
ing, bet firing th ridg is 

liq id i Ss g idua y €\ porat y and 1 
the end of half an r has complete] 
disappeared, | n s one of th 
great advantages ot xplosive, namely 
hat if it sh 1 miss s only neces 
sary to wait awh nd there will be n 
dang whatever to the men. The dy 

m sed in ynstruction of this tun 
nel cost £5 Ios. per lin vard of su 
tunnel, therefore this new explosive would 
have effected a great saving if it had been 
possible to it The reason why 


could not be used was that it produced 


such great quantities of carbon monoxide 
(CO), that the atmospher n the tunnel 
é ne y injurious to the workmer 
| 5 é f tl nodern 
l \ h ) d b ra 
ne ) " sper ] la 
vassenger t tl] hought m have 
irred that th igh in advantageous 
nethod yf propulsion tor t rpedo boats 
Experiments have en made in England 
vith a 60-f moat bull y Yarrow & Co., 
nd driven by a “pet notor,” as they 
l f the Napier design, and after 
1 ] xp enting smooth 
vaters b \ iken ito e 
open sea and en a trial in rough water 
Sh ( 1176 nautical miles—202 st 
n ne of 7h ind 11 
minutes. TT} ’ speed was 24.5 knots 
She had ‘ x men, and consumed 
220 ra] TY I p lur g } run 
ind as the tank will hold 350 g yns, h 
rad f action is something like 280 nau 
tical miles. Th gine ran very well, and 
wa n t st pp 1 fr ym tar t finish 








Business Items. 


ISberhardt LGrothers Machine Company, 








Ne N. J., is building an addition to its 
ssembling room, which will enable it to 
handle about double the present output 


Manufacturing Company, 
new factory in Au- 


Lyon Metallic 
Chicago, TL, 
rora, IIL, 

The Morse Chain Company, formery of Tru- 
mansburg, N. Y. its general of 


will open its 


in September. 


has moved 


tices and works to Ithaca, N. ¥ 
Manufactures. 
A. L. Cole & Co., Akeley, Minn., will erect 


a packing house. 
The (Mass. ) 
ing a new kiln at its plant. 


Lee Lime Company is build 


(Ohio) Twist Drill Company 


boiler 


The Cleveland 


will erect a new house. 


The Indianapolis 
Company will erect a factory. 


(Ind.) Composite Brick 


The W. 8S. Tyler Company, Cleveland, O., 
will erect a new machine shop. 
The Crocker-McElwain Paper Company, 


Holyoke, Mass., will double its plant. 
The Turner 
Peabody, Mass., will erect 
The Buffalo (N. Y.) Wire Works Company 
will build a $6000 addition to its plant. 


Machinery Company, 
an addition. 


Tanning 


The Queen Box Company, Philadelphia, Pa., 
will build a new factory, to cost $12,000. 
Che Glamorgan Vipe and Foundry Company 
will erect another plant in South Norfolk, Va. 
The Warner Insttument Company, Milwau- 
kee, Wis., factory at teloit, Wis 
The Lewis Spring and Axle Company, Jack 
son, Mich., 
plant. 


will erect a 


is building several additions to its 


the United 


Loss about 


the foundry of 
Medford, Mass. 


Fire destroved 
Copper Company, 
$40,000. 


The Heath & Milligan Manufacturing Com 
pany, Chicago, Ill, will erect a model paint 
factory. 

The Holyoke Card and Paper Company, 


Springfield, Mass., is to additional 
building 

The 
eonstruct a 
Minnesota. 


put up an 


Western 
roundhouse in 


Railway will 
Red Wing, 


Chicago Great 
five-stall 


The Yardville (N. J.) Electric, Heat and 
ower Company is erecting an additional 
power house, 


rhe Brewing Appliance Specialty Company, 


New Haven, Conn., is having plans drawn for 
a new factory. 

A brick boiler and engine room will be 
erected for the Special Product Company 
Baltimore, Md. 

The Manz Engraving Company, Chicago 
Ill., will build a plant, to cost $125,000, in 
Ravenswood, Ill. 

The Detroit (Mich.) Sanitary Supply Com 


pany has let contracts for the erection of four 
factory buildings. 

The Kelley & Tannehill Company, Waterloo, 
lowa, manufacturing well-drilling machinery, 
will addition. 


The Machine 


erect an 


Hunter Company, North 


Adams, Mass., will build an addition, to be 
used as an erecting shop. 

fhe Chase Turbine Company, Orange, Mass., 
contemplates extensive additions to the ma 


chine shops and foundry. 

The 
Minneapolis, 
addition, to 


Oil 
erect a 


Archer-Daniels Linseed 
Minn., will 
$10,000. 


Company, 
three-story 


cost 


W. H. Sloan, 714 Keogh street, Greensboro. 
N. C., wants prices on second-hand mill-roll 


grinder and 24x6 or 30x6 planer 


AMERICAN MACHINIST 


The Wisconsin Foundry Company, Milwau 
kee, Wis., has taken out a permit for the con 
struction of a new $10,000 factory. 

The Goodell-Pratt Company, Greenfield 
Mass., manufacturing machinists’ tools, has 


had plans prepared for a new foundry 
The Chesapeake & Ohio Railroad Company 
light plant neat 


to cost 


proposes to erect an electric 


the Covington, Ky about 


$20,000 


yards in 


The Bullard Machine Tool Company, Bridge 


port, Conn., will erect an addition to be used 
as a storehouse. A freight elevator will be 
installed. 

The Marysville (Cal.) Machine Works, a 


new concern, capitalized at $50,000, to manu 
facture centrifugal pumps, etc., 
is erecting a plant. 
The Standard 
Bridgeport, Conn., 
gear cutters, special 
building a new plant. 


gas engines, 


Manufacturing Company 
which builds automatic 


light machinery, etce., is 


The Hayes Machine Company, of Brooklyn, 


N. Y., making box nailing and veneering ma- 
chines, has awarded contract for the erec 
tion of a plant at Kingston, N. Y. 

DD. C. Stover & Company has been incor 


porated with a capital of $50,000 at Freeport, 
Ill., and will manufacture marine engines. A 
plant is being erected in East Freeport. 

What 
in the world will 
Ohio, for the Champion 
pany, by Frank B. Gilbert, of 
York. 

The Paynter 


is said to be the largest paper mill 
be constructed at Hamilton, 
Coated Paper 
soston and New 


Com 


Voting Machine Company, re 
cently incorporated at Topeka, Kan., expects 
the erection of a plant in the 
near future, the equipment alone to cost about 


fo commence 


$60,000, 


Messrs. Lawrence and Saunders Jones and 
I’. L. Atherton, of Louisville, Ky., are organ 


electric-light 
be called 


izing a company to erect an 
The will 


the Kentucky Electrical Company. 


plant. company probably 


The Wentworth Manufacturing Company is 


to erect a new factory on Thirteenth street, 
South Omaha, Neb., and will manufacture 
metal bar-fixtures, show cases, ete. Low 
Wentworth is president of the new company 


Torring 
skates and hard 


The Union Hardware Company, of 


ton, Conn., manufacturers of 


ware, has given the contract for the enlarge 


ment of its plant The plans call for a one 


story brick structure, 100 feet square 
Cramp & Company, Vhiladelphia, are esti 
mating on a group of factory buildings, con 


sisting of a woodworking building, erecting 


shop, boiler house, foundry, power house and 
Hitchings & Co., at Eliza- 


house 


beth, N. J. 


4 


store for 


soon be let for 
the 
Company, 


the erection 
plant of the 
Columbus, 


Contracts will 
S0-foot addition to 
Manufacturing 
The company has been badly hampered 
the erecting depart- 
will the 


of an 
Case 
Ohio. 
for room, especially in 
ment, and the addition 
pany to largely increase its output. 

The Vermont Company, of 
Burlington, has been organized with a capital 
of $100,000 and will take the plant of 
Lang & Goodhue. The capacity of the plant 
will be the addtion of new ma 
chinery and many more hands. The company 
will engage in all branches of engineering and 
construction, 
chine repair and foundry work. 


enable com 


Construction 


over 


increased by 


manufacturing and general ma 


The Northern Pacific Railroad Company is 
preparing to the construction of 
a new car-shop building adjoining the present 
car works at South Tacoma, Washington. The 
building will be 750 feet long by 150 broad. 
When completed practically all the 
freight cars used by the Northern Pacific will 
be constructed at the shops, which will then 
largest in the West. 


commence 


this is 


be the 


September 6, 1900. 


Catalogs. 


Sterling Engine Co., Buffalo, N. Y. Cata 


log of engines Illustrated, 6x9 inches, 24 
pages paper 

The Geo. L. Squier Mfg. Co., Buffalo, N. ¥ 
has issued a four-page leaflet in Spanish de 
scriptive of the Buffalo-Pons fiber machinery 


Oswego Boiler and Engine Co., Oswego 
N. Y. Bulletin No. 50-A, illustrating and de 
scribing horizontal return tubular’ boilers 
6x9 inches, 4 pages, paper. 


Machine Co., Madison, Wis. Leaf 


illustrating and describing 24—-32-inch 


Gisholt 
No. 55, 


semi-automatic gap-turret lathe and 24—2T- 
inch semi-automatic turret lathe. 

Newton Machine Tool Works, 24th and Vine 
streets, Philadelphia, Pa. Catalog No. 44, 
describing keyseat milling machines. Illus 
trated, 6x9 inches, 11 pages, paper. 

Golden-Anderson Valve Specialty Co., Ful 
ton Building, Pittsburg, Pa. Catalog No. 7, 


describing valves, tilting steam trap, ete. Il 
5x7\% inches, 48 pages, paper. 
Samuel Harris & Co., 23-25 8. Clinton St., 
Chicago, Ill. 1906 catalog of tools and sup 
plies for machinists and manufacturers. II 
lustrated, 3144x5™% inches, 510 pages, paper. 


lustrated, 


The Prentiss Tool and Supply Co., 115 
Liberty St., New York, is sending out a little 


in the shape of a folder giving 


this company 


business card 
the list of 
Westinghouse 
partment, Pittsburg, 
in Spanish entitled 
De Westinghouse.” 
6x8 paper. 
Electric Company, 
Pittsburg, Pa Catalog of 
bushings and other con- 
Illustrated, 24 


concerns represents. 
Publishing De 
Catalog printed 
Productos 


Companies’ 
Penn. 
“Industrias Y 
Illustrated, 63 pages, 
inches, 
Steel City Third street 
and Penn avenue, 
Fullman 


tractors 


“Star” 


supplies pages, 


314x6 inches, paper 

Brown & Sharpe Manufacturing Co., Provi- 
dence, R. I Pamphlet, Form B-114-2, giving 
description and specifications ol No. 1% plain 


milling machine, screw feed Illustrated, 6x9 
inches, & pages, papel 
The Geo. L. Squier Manufacturing Co., Buf 


falo, N. ¥ has issued a 16-page catalog de 
seribing rice machinery, including several new 
machines. The catalog will be sent upon ap 
plication to the company 

Stanlev-G. I. Electric Mfg. Co., Pittsfield, 
Mass Bulletin No. 618, devoted to types L4 
and IL. 14 are lamps, 100 to 125 volts multiple, 
lires current Illustrated, 6x9 inches, 12 
pages Circular No. T05 istrating and de 
scribing 60-cycle single-phase induction mo 
tors. Cireular No. 781. illustrating and de 
cribing G.-I. type J > primary ise box, 30 
inperes, 2500 volts 


Miscellaneous Wants. 


{dvertisements will be inserted under this 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than 
Friday for the ensuing week's issue. Answers 


addressed to our care will be forwarded, 


Smith, Columbia, Pa. 
New York. 


Broad St., 


Caliper cat. free 


Cox Computers, 75 


Runnerless slide rules F. F. Nickel, 27 
Winans street, East Orange, N. J 

Diamond Tools Send for price list. Gem 
Mfg. Co., 26 Hackett St., Newark, N. J 

Wire and sheet-metal-working machinery 
and tools Emmons Collins, Chicago, Il. 

Will buy or pay royalty for good patented 
machine or tool Box 282, AMER. MACHINIST 

High-grade work wanted for universal mil- 


Detroit, Mich. 
models 


ler. Northwestern Machine Co., 


Light and fine machinery to order; 
and elec. work specialty. E. O. Chase, New 
ark, N. 

Automatic machines designed and _ built 


Geo. M. Mayer, M. E., 1131 Monadnock Block, 


Chicago, Ill 


Special machinery accurately built. Screw 
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machine and turret-lathe work solicited. Robt 

Emory & Co., Newark, N. J 

Special machinery to order. Catalog of small 
engines and and engine castings, 10c 
Sipp Elec. & Mach. Co., Paterson, N. J. 

Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under The Earle 
Gear and Machine Co., 141 Oxford street 
Philadelphia, Pa 

Specialties made on contract for 
tomobile and general use and 
shop work on brass goods. 
Mfg. Co., Newark, N. J 

H. W. Shonnard, M. E., designer of electri- 
al and machinery, working drawings 
and experimental work, engine and automobile 
design. $2 Carleton St., East Orange, N. J. 

Wanted—Worms, spirals and screws to cut. 
We are equipped with special machines for 
milling these parts. Get our prices on doing 
some of your difficult jobs Parsons & Lane 
Sodus, N. \ 


boilers 


marine, au 
general machine 
Lovell McConnell 


special 


A chance for able machinist to get all or 
part of a going and growing business, a small, 
well equipped machine shop in business section 


of Brooklyn, New York. Address Box 19, 
AMERICAN MACHINIST. 
Tool catalog No. 22, 950 pages bound in 


cloth. Greatest small-tool catalog ever pub 
lished. Will be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over. 


Book costs you nothing if you become a cus 
tomer. Montgomery & Co., 109 Fulton street, 
New York City. 


For Sale. 


Foundry. wood and iron machine 
74, Albion, N 

For Sale—Small machine shop and foundry 
in eastern New York; plenty of work. For 
further particulars address SS. K. Gibbs, 
Schenectady, Y 

For Sale—Going machine shop, situated in 
northern Ohio; natural will bear strict 
investigation: good reason for selling Ad 


For Sale 
shop. Box 


fas 





dress Box 5 Tiffin, Ohio. 
One 7's kw. 110 volt Northern generator 
direct-connected to 6%4x7_ vertical engine. 


S$300 f.o.b 


New 
MACHINIST 


brand new, price York, N. ¥ 
Box 27, AMERICAN 

For Sale—One 
patterns to be 
wood-rim pul 


complete set of iron 
used in building iron 
ys, either or split; 
12 to 60 inches. Particulars upon application 
Box 6, AMERICAN MACHINIS1 

For Sale lathe, 
takes 25 in. between centers: 
full set change 
3 to 40 in 
Grammes & 


spider 
center 


solid sizes 


9% in., 
complete with 
gears to cut all size threads, 
price only $40.50. Address 
Sons, Allentown, Pa 


Engine 


Swings 


850.000 buvs pls 





ng own pat 





ented machines, in n throughout the 
country including patents, machinery, fac 
tory, tools, jigs, good will: 15 miles from New 


business Box 958 


York City doing good 
AMERICAN MACHINIST. 


Business Opportunities. 


Wanted—Capital to start manufacturing pat 
ented cutter and reamer This is a money 
and la iving tool, something which wil 





sell on sight Would consider proposition of a 
firm desiring to add new line of manufac 
turing Address Box 926, AMER. MACHINIS1 
tin-can 





Capital wanted for manufacturing a 


body-forming and soldering machine; United 
States patent allowed three weeks ago This 
is the first and only entirely automatic, con 
tinnous operating lock seam can-body ma 
chine that will run 24 hours a day, without 
stopping, ever invented: it will make cans 
from the smallest to the largest diameters and 
from the flattest to the tallest at the enor 
mous capacity of from 4000 to SOOO per hour, 
according to size, on same machine; needs no 


feeder, has mechanical appliances never before 
used on any machinery; has double magazine 
vacuum feed, and when one magazine is 
emptied a full one is automatically brought 
into operation. This machine can be built for 


less than one-quarter its selling price, and will 
turn out complete soldered bodies at one-half 
their present manufacturing cost Fred J 


tamsey, inventor, 176 South Fitzhugh St 


Rochester, N. Y. 


Wants. 


Situations and help advertisements onl in 


serted under this head Rate 25 cents a line 
for each insertion 1bout sir words make a 
line No advertisements under two lines ac 


and no advertisemcnts abbreviated 


cepted, 


The cash and copy should be sent to reach 
aus not later than Friday for the ensuing 
week’s issue Ainsicers addressed to our care 
will be forwarded ipplicants may specify 
mames to which their replies are not to he 


AMERICAN MACHINIST 


forwarded, but replies will not be return 
If not forwarded, they will be destroyed with 
out notice Original letters of recommenda 
tion or other papers of value should not be 
enciosed to unknow) correspondents On 
bona fide situation want or help want adve 
tisements inserted under this heading 1yer 


advertisements must ble 
Wants 


placed under Visce 


laneous 


Situations Wanted. 


Classification indicates present address 


advertiser, nothing else 


CANADA 


Wanted—Position by an experienced cost 





man, familiar with the best factory methods 
the premium system for remunerating labor 
and the handling of men Box 968, AM. M 
CONNECTICUT. 
Superintendent, with extensive and varied 


designs 
up-to-date in 
cost systems; 
salary $3000; 
Address Box 


mechanical 
cial tools, dies and 
organization, stock, tool and 
American; age 45; minimum 
locate anywhere; open Sept. 1 
965, AMERICAN MACHINIS1 

Superintendent of an extensive manufac 
turing plant desires to make a change; ac 
customed to the latest and best machine-shop 
methods and practice; capable of organizing 
and handling a machinery plant in all its 
branches ; a designer of special and automati« 
machinery, tools, jigs and fixtures for the rapid 
and economical production of fine and medium 
heavy interchangeable work Box 950, 
AMERICAN MACHINIS1 

GEORGIA 

Position as manager of branch in Atlanta 
Ga., for machine tools and supplies or elec 
trical supplies Address Box 67, Station B, 
Atlanta, Ga 


practical experience ; 


machinery 


Spe 








ILLINOIS 
superintendent — 20 
mechanical 


and 
management 


Master mechani 
years’ experience, 


manufacture, designer special tools, rapid 
production, thorough organizer modern prac 
tice, cost reduce open for engagement Box 


23, AMERICAN MACHINIS’1 


INDIANA 








Production engineer, cost accountant; eight 
ars’ practical experience in machine too 
automobile, steam-engine manufacture eft 
cient methods, executive ability, capable of 
ustalling complete shop systems Box 998 
AMERICAN MACHINIST 
MASSACHUSETTS 

Wanted Position where inventive mechan 
eal abilitv is required Il am 34, single, tecl 
nical graduate, with 14 vears’ shop and draft 
ng experience Pox 927, AMI MACHINIST 

Ww JERSI 

Mechanical draftsman desires position. Box 
9S5, AMEI A MACHINIS! 

First-class mechani age 35 fourteer 
ears’ experier is machinist, toolmaker and 
loreman, Six experience as draftsma! 
ind designe \\ be at liberty to take pos 
tion Sept. 15 Address Box 3, AMER. Macii 

Machine-shop eman, 40, wide experien 
wants change in metropolitan district as f 
man, assistant superintendent maste ! 
chanik ible executive advanced methods 
hustier inventive ability Address Box 006 
AMERICAN MACHINI 

Experienced ng and desig ! é 
sponsible positior thoroughly up-to-dat« I 
shop practice, wishes to make a change; Co 
liss and pumping engines, hydraulic machin 
ery and gas engines; college graduate. Box 11 


AMERICAN MACHINIST 


Mechanical engineer, with extended experi 
ence in design and construction of machinery 
and mechanical appliances, factory and bus 
ness management, desires to associate himself 
with tirm in need of such services; Newark 
N. J., or immediate vicinity Address Box 17 
AMERICAN MACHINIS1 

Mechanical engineer, age 34, energetic man 
with large experience in special steam and 


electrical about 
Oct. 1 as 
superintendent ; 
izer who can produce 
$4100; would consider offer 
satisfactory reason for seeking 
13, AMERICAN MACHINIST 


apparatus, 
salesman or 
excellent 
results ; 


desires position 
assistant engineer o 
executive and organ 
present salary 
reference and 
change Box 


NEW YORI 


automobile shop 


Position as superintendent, 
Box 987 


preferred; best of references 
AMERICAN MACHINIS1 
technical graduate, 
electrical engineer, desires position as 
an 30x 18, AMERICAN MACHINIS1 
Foreman patternmaker, with 
desires change: not afraid to hustle; A-1 
Address Box 12, AMER. MACH 
Master mechanik 20 years’ experience in 
management of steam plants and general re 
for | manufacturing companies 


mechanical and 
drafts 


cerman 





wide experi 
ence, 
reterences 





pair irg 








\ LS \ iN M 
\ n I I I ara I I ay 
i 1 ‘ T 
I ad I x %) \ \ \I 
] ’ y 
lo I 
n x 
} i ’ 
nd \ | \ é lit 
I ponder ! lent Lt ) 
AM M \ 
i s et ble 
i er's ( lers 
nee W consicde 
ve position Box ) 
I 
Wanted To espond with concern 
wanting representative in Cinecinnat ind 
vicinity Rox 21 (M CAN MACHINIS’ 
Chief draftsman machine tools wants 
change technica rduate 1 years of age 
and married best of references Box 970 


AMERICAN MAé 
Manager of 


HWINIS1 


manufacturing or engineering 


plant by a thoroughly practical and technical 
man, with exceptional ability and broad ex 
perience ; knows his business from the bottom 


up; only 
considered 
Box 976 


positions requiring high-grade men 
American 38: locate anywhere 
AMERICAN MACHINIST 
PENNSYLVANIA 
mechanic o1 
understands 


Wanted 
foreman 


Position as master 
seven years’ experience ; 


tool and die-making for tin boxes and sheet 
metal; good executive ability Box 4, AM. M 
Position wanted in Canada or New England 
States, preferably. as a mechanik good on 
micrometer work in the and vise Scranton 
student draftsman mal = time-keeper i 
stainer Box 194, AMERICAN MACHIINIS 


Help Wanted. 








Class f i licates pre / nda 8 f 
th ‘ ‘ 
CANAI 
Wanted Draft n with experience in saw 
mil nd 1 p ma ne state ve, Ox nee 
nd salary ex d Address Box 24, Am. M 
Wanted l) I n s, fixtur ind 
too it ‘ x] ence and s vy eX 
pe ] Add s Box » AMI Mac 
We a ’ ‘ 1 department and 
nvite I ition 1 ike eX] 
enced or xture dic nd aves Addre 
t! Tu t expe " nal 
Lee ‘ ed, R Rifle Compat o 
! nd 1 wanted s ‘ 
s me x es and 
I el I t \} j t Lox ’ 
AMI CA NIAcl 
I) nted S t 
ma pun I ding id } 
dies eady em] ! nd nd w \ 
dress Box 60, A» \I il 
V\ ted—] n . 
} ‘ mad 
mel ie ‘ f \ 
x] i ys AMERICA MA 
4 
\W l \ l | 1 
i I tit ' 
din If " ( 1 « il 
} 1 witl ' ! lerl 
, n . tt ‘ , 
fared experier nd goo 
de { the b An é 
Box 15, A M 
War \ n t take chargé 
be ‘ 1D doing hip repai work na 
en shop Work aiso some tructura 
| shop is located in Havana, Cuba ind 
has ne ¢ iipment I iding complete outfit 
x phneutl tie tools: to a man who can handle 
this w k successfully a permanent tior 
with good pay issured Answer to 16 


iround machit 
Works, Colum 


Wanted Six first-class all 
ts, at nee Columbus Iron 
ILLINOIS 


ntendent wanted in gasolen: 


engine factory. located in central Illinois; one 
who can get out the work and reduce cost 
Address Tlavana Manufacturing Co., Havana 
Iilir 

Wanted—Chief draftsman with experience 
in power transmission, elevating and convey 
ne machinery, and with education and ex 
perience n him wide knowledge of the 
or} mu ha ibilit to put work through 
the drafting room svstematically and rapidly 
Address, with full particulars, Box 14, AM. M 
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MAINE. Wanted — Experienced draftsmen, toolma- T. A. certificates of recommendation. For 


Wanted—-A working foreman for a brass 
foundry ; one who is well acquainted with the 


references and 
Ilion, 


= rs and machinists. Give age, 
wages expected. Remington Arms Co., 
i 3 


further particulars address The National Metal 
Trades Association, Cincinnati, O. 


mixing, molding and finishing of brass cast- PENNSYLVANIA. 
ings. Reply, stating experience, with refer- Draftsmen on jigs, fixtures and tools want- , _ . ; ; 
. - J f » — y experience ecting 
ences, to Box 939, AMERICAN MACHINIST. ed; experienced men only. Mergenthaler nan aa” in aaa doe ogg 
97.49 , = =] > -Ilw « Sts, b § € i. 
MARYLAND. 20-42 Ryerson street, Brooklyn, compressor work. The Blaisdell Machinery 


Toolmakers on automobile work. 
’,”’ Box 937, AMERICAN MACHINIST. 


Wanted 
Address ‘“‘I 


Iinotype Co., 
Ms Se 


Wanted—Draftsmen, first-class, thoroughly 
up-to-date on modern cement machinery and 


Co., Bradford, Pa. 
Wanted—An experienced mechanical drafts- 
man, aged 28 to 35 years; state full particu- 


MASSACHUSETTS. - - : 
‘ mill installation; location near New York “ae . ay . ati ste 
Wanted— First-class machinists accustomed City, Address “X. Y. Z.,” Box 962, Am. M. [@Fs — —, men a seamagony — cng 
to automobile work. Address P. O. Box 906 nd a . : Pennsylvania. Address raitsman, ox »), 
Pittsfield, Mass , Chain-maker _ Working foreman, experi- AMERICAN MACHINIST. 
enced in the manufacture of safety, plumbers Competent man for layer-out in boiler shop ; 


Wanted $y high-grade manufacturing con- 
cern, several young men with some mechani- 
cal ability to be trained for positions as in- 
stallers of automatic machinery; state wages 
desired to start and give references; territory, 
New England States. Box 26, AMER. MACH. 

Wanted—Two first-class machinists; must 
be capable of doing light, fine machine work ; 
no common, rough workmen will answer. For 
competent men we can offer permanent posi- 


or sash chains, required by a new shop. Ap- 
ply to J. H. Cooke, 452 Classon avenue, Brook- 
wa a S 

Superintendent—Manufacturing plant, 600 
hands, wants man of experience to take charge 
of manufacturing; first-class man, with A-1 
references, required. Address “A-1,’’ Box 963, 
AMERICAN MACHINIST. 

Wanted — Young man, manager foundry: 
capable of handling 100 men; green, dry sand 





must be up-to-date in all branches of boiler, 
tank and sheet-iron work; give age, where 
last employed and wages expected. Address 
“Layer-out,” Box 974, AMER. MACHINIST. 
Die sinker thoroughly experienced on drop 
forge dies; permanent position at good wages 
guaranteed capable men, competent to lay 
out, design and estimate upon all classes of 
drop-forge work. Box 966, AMER. MACHINIST 


General foreman—Must have technical edu- 


tions; light, pleasant shop, 20 miles from : . A = 
Boston. In answering, state age, experience 24 general line work; modern foundry, west- cation, be a first-class machinist and thor- 
racen d . ern New York; excellent opportunity for one o t I f 

and wages expected. Replies will be held « 7s oughly familiar with the fabrication of struc- 
. A ta ‘OC 4 - whose records show can produce results; state 1. blacksmithi te.: t have 
strictly confidential. Box 991, AMER. MACH. a fences in full, references, etc. Box tural steel, blacksmithing, etc.; mus av 
MICHIGAN ak hace a SL nae sa : executive ability and be familiar with rapid 
, seks li 5S, AMERICAN MACHINIST. and economical production; an opportunity 
Wanted -Floor molders, bench molders, Wanted oxperienced mechanic who under- for a high-grade man to connect himself with 
y+ ara a a " no sanee stands thoroughly turrets, automatic ma- a growing concern. Box 978, AMER. MACH. 

rouble: steady work. ‘ 7 : . - : : 
yubIe; steady wor rite to Francis chines, and the like, to represent a well known The Monotype Company maintains a free 


Campau, 21 Fountain St., Grand Rapids, Mich. 


concern, calling on the leading iron and steel 


school for training voung machinists to oper 


Wanted, for tool work—A young man of industries in the State of Ohio; state age, ex- ate its tvy-e casting and composing ma 
clean character, energy and mechanical ability perience, salary expected at the start. Box Ghines. The demand for monotype operators 
who has learned his trade in a-modern shop 957, AMERICAN MACHINIST. is so great that it receives more applications 
making machinery or small tools; opening for Wanted—Thoroughly skilled and experi- for places in its school than can be filled. In 
advancement with a young and growing con- enced mechanic and designer to take charge making selections these qualifications carry 
cern. Address, with references, Box 999, of small machine shop in New York City with most weight: Character, common sense, ex 
AMERICAN MACHINIST. manufacturing concern building special ma- perience with automatic machinery (or) 
MINNESOTA. chines for its own use exclusively. Steady po- printing-office experience, or type-foundry ex 

Wanted First-class machinists, molders ‘ition for intelligent, capable and reliable perience. Full particulars will be furnished 
and patternmakers, also structural template ™an. Write, stating previous experience, to inquirers who furnish full particulars 
makers and structural iron workers. We are Wages and reference, Box 1, AMBER. MACH. about themselves. Lanston Monotype Machine 


daily increasing our business and will con- 
sider applications from competent mechanics 
in the above branches of our business. Ad- 


Foreman for small machine shop in New 
York City, manufacturing light hardware spe- 
cialties; must be efficient in handling labor 


Co., 1231 Callowhill St., Philadelphia, Pa. 
ISLAND. 


First-class workmen 


RHODE 
Toolmakers wanted - 


dress, with references, Minneapolis Steel and and material and responsible for the economic i 4 éxter ok f light high-grad 

Machinery Co., Minneapolis, Minn. production of first-class product, involving the 02 jig ant — work i ight ee nen . 

wissOUR! design of jigs and special tools required. Ad- pt ge I gay 2 i gy BR wet 

‘ P ~ vcivineg > “ ) , x on. d y > { -Peirce 
Wanted—-Designing draftsman, one who has dress, giving age. nationality, experience and Mfg. Co., Woonsocket, R. I. 


had a wide range of experience on large gas 
engines and producer plants; in writing, give 
full details as to previous and present records, 


salary expected, Box 9, AMERICAN MACHINIST. 

Wanted—A bright and capable machine de- 
signer, age between 24 and 32, with at least 
two years’ technical training in a good engin- 


Wanted—First-class mechanical draftsman 
used to small automatic machines; man with 
experience on composing machines preferred. 


salary expected, also when position can be ac- : . , at arty <1 
cepted. Address Box 992, y ere MACHINIST. eering school and several years’ experience on fa fail a gt y ical b mwa "=. 
mew sense responsible designs, to serve as instructor in /0 full experience and sa “— yoy he I 

. <3 soi Raging a large Eastern technical school. Some ex- ess capable do not reply. ox 990, Am. } 
Wanted—Machinists to build brass instru- perience in teaching would also be of value. WISCONSIN 

ments ; good wages to right men _Address Entering salary, $1000 to $1250 for nine 4 se i : aes 

278 Ridgewood avenue, Ridgewood, N. J. months’ work, with good opportunity for pro- As the result of doubling | its new West 
Draftsmen—Practical men on general en- motion. Apply, stating age, education and ex- Allis plant, eo po reat 

gineering work for plant 25 miles from New perience in detail, to Box 995, AmMeR. MACH. = more patternmakers, machinists an¢ 

York; state age, experience and salary. Box eee 

940, AMERICAN MACHINIST. OHTO. Wanted — A first-class detail draftsman; 


the Bickford Drill and Tool 


Swedish technical graduate preferred; steady 


Wanted—For a large textile establishment, Wanted—By ; i ° me 
an assistant mechanical engineer not over 35 Company, Cincinnati, 4 experienced  tool- ao gh Re ee Mabsolutely 

, > 8, vis scraper hands. 4 . 
years of age. Address, giving experience, etc., makers, vise and scraper hands necessary; state age, experience (man who 


Rox 997, AMERICAN MACHINIST. 


Wanted—Lathe, planer, drill, boring mill 


Our growing business constantly requires 
additional machinists. We build lathes, plan- 


has had experience on machine toolwork pre 
ferred) and salary expected. Address Box 2 


and cota hands, also apprentice hands of two’ ers, shapers, drilling machines; good oppor- AMERICAN MACHINIST. 

or three years’ experience; good wages; open’ tunity for machinists. The American Tool . cae . lee . 

shop. Krom Machine Works, Plainfield, N. J. Works Co., Cincinnati. mane ana gE lane eae tt ee 
Several first-class tool and diemakers accus- Wanted — Competent toolmakers familiar best in the country and equipped throughout 

tomed to high-grade work; steady employment with fine work on small punches, dies and with the highest grade of tools; city one of 

and good wages to competent men. Sloan & small jig work; permanent position with the best in the country; educational facilities 


Chase Mfg. Co., Sixth avenue and Thirteenth 
street, Newark, N. J 

We are increasing our tool-making depart- 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk- 


good pay under best of conditions. Box 925, 


AMERICAN MACHINIST. 


Wanted—-Young man familiar with details 
of heavy engine construction and manufactur- 
ing costs as assistant in sales department; 
technical graduate with business experience 


pure water, etc.; only steady, re- 
liable men looking for permanent positions 
need apply. Address Box 848, AMER. MACH. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
wants 


of the best; 


ing Machine Co., Camden, N. J. preferred. Address Box 946, AMER. MACH. filling future vacancies as they occur; 
We have increased our plant and desire , . ‘ men now employed: give full experience and 
Wanted—Three first-class draftsmen famil- ypeason for changing; shop experience great 


floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work to good men. Address or apply at Pond 
Machine Tool Co., Puaeaeees, N. 


iar with the design and construction of elec- 
tric traveling cranes: also one structural 
draftsman; permanent position and good 
wages guaranteed: only experienced men need 


advantage: all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIST. 


The Fairbanks-Morse Manufacturing Com- 


| ww TORK. nDpg. “Address Case Mig? Co. Columbus, O, PBT. at Beloit, Wis, fe constantly increasing 
Wanted—Experienced men on general tool The National Metal Trades Association can first-class mechanics, such as_ machinists, 


work; steady positions for the right men. 
Remington Typewriter Factory, Ilion, N. Y. 
Foreman for machine shop in New York 


place a few first-class toolmakers, pattern- 
makers and blacksmiths. Positions will be 
guaranteed as steady and at highest prevail- 


molders, patternmakers and erecting engin- 
eers, to work on gas and gasolene engines, 
steam pumps and hydraulic machinery. Ad- 














City; state experience and references. Ad- ing rate of wages. This is an opportunity dress Fairbanks-Morse Mfg. Company, Beloit, 
dress Box 982, AMERICAN MAC HINIST. for first-class men to secure one of the N. M. Wisconsin. ‘ 
. e. 
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Classified Index of 


Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
Carborundum Co., Niagara Falls, 


Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Westfield, 
Mass. 

Aftercoolers, Air 

Ingersoll-Rand Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 

Arbor Presses 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 

Marshall & Huschart Mach. Co., 
Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman "Co., Grand 
Rapids, Mich. 

Arbors 

Cochrane-Bly Co., Rochester, N.Y. 

Morse Twist Drill & Mach. Ce., 
New Bedford, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects 

Dodge & Day, Philadelphia, Pa. 

Ball Bearings 

See Roller Bearings. 

Barrels, Tumbling 

Globe Mach. & Stamping Co., 
Cleveland, O. 

Bars, Boring 

Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Mathews, Hugh, Kansas City, Mo. 

Niles-Bement-Pond Co., New York. 

Prentiss Too] & Supply Co., New 
York 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, N. 

Shultz Belting Co., St. Louis, Mo. 

Belt Filler 

Schieren & Co., Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 


Wheel Co., 


Belt Lacing Machine 
Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 


Belting, Leather 

Main Belting Co., Phila., Pa. 

Montgomery & Co., New York 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Bending Machinery, Plate 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Niagara Mac h. & Tool Works, Buf 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

I’rentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., 

Toledo Mach. & Tool Co., 
Ohio 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Bending Machines, Hy- 
draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Power 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bertsch & Co., Cambridge City, 
Ind. 

Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

Boynton & Plummer, Worcester, 
Mass. 

Long & Allstatter Co., 
Ohio 

National Machry. Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Wm., Phila., Pa. 

Swaine Co., Fred J., St. Louis. 
Mo 

Bending Tools, Hand 

Estep & Dolan, Sandwich, Ill. 

Wallace Supply Co., Chicago, III. 

Bicycle Parts 


Standard Welding Co., 
Ohio. 


& Mach. 


Phila., Pa. 
Toledo, 


Hamilton, 


Cleveland 





Blanks, Nut and Screw 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 

Blocks, Chains 

See Hoists, Hand. 

Blowers 
American 
Mich. 
Am. Gas Furnace Co., New York. 
Boston Blower Co., Hyde Park, 

Mass. 
Buffalo Forge Co., Buffalo, N. Y. 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
Garden City Fan Co., Chicago, III. 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Roth Bros. Co., Chicago, III. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Blue Print Machines 
Buckeye Engine Co., Salem, O. 
General Electric Co., New York. 
Keuffel & Esser Co., New York. 
Boilers 
Struthers-Wells Co., Warren, Pa. 
Bolt and Nat Machinery 
Acme Machry. Co., Cleveland, O. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Blower Co., Detroit, 


Boynton & Plummer, Worcester, 
Mass. 
Brown Co., H. B., Easthamptun, 


Conn. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Foote, Burt & Co., Cleveland, O. 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
— Machine Co., 


Cincinnati, O. 


Waynesboro, 


Lang Co., G. R., 

National Machry. Co., Tiffin, O. 

— Elec. Mfg. Co., Madison, 

Ss 
Niles-Bement-Pond Co., New York. 
oy Tool & Supply Co., New 
ork, 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Machinery Co., Bowl- 
ing Green, Ohio. 

Standard Engineering Works, Ell- 
wood City, Pa. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Bolts, Coupling 


Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., Cleve- 
land, O. 


Bolts and Nuts 

Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 

Books, Mechanical 

American School of Correspond- 
ence, Chicago, Il, 

Audel & Co., Theo., 

Henley Pub. Co., 
New York. 

Hill Publishing Co., New York. 

Sames, C. M., Jersey City, N. J. 

Wiley & Sons, Jno., New York. 

Goosters 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

— Co., Ampere, 


New York. 
Norman W., 


General Electric Co.. New York. 

Northern Elec. & Mfg. Co., Madi- 
son, Wis 

Ridgway Dynamo & Engine Co., 
Ridgway. Pa. 

Sprague Elec. Co., New York. 

Stanley-G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F.. Rockford, II. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario. Canada. 

Betts Mach. Co., Wilmington. Del. 

Binsse Mach. Co., Newark, N, 





| 
| 





‘Articles Advertised. 


Boring and Drilling Ma- 
chines, Horizontai—vCont'd. 


Boynton & Plummer, Worcester, 
Mass. 

Detrick & ieeever Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleveland, 


0. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Stow Mfg. Co., Binghamton, N. Y. 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 
Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Colburn Mach. Tool Co., Frank- 
lin, Pa. 
Gisholt Mach. Co., 
Harrington, Son & Co., 
delphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York 


Madison, Wis. 
Phila- 


Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 
York. 


Sellers & Co., Inc., Wm., Phila- 


delIphia. Pa. 

Vandyck Churchill Co., New York. 

Warner & Swasey Co, Cleveland. 
Ohio. 

Boring Tools 

Armstrong Bros. Tool Co., Chi- 
eago, Ill 

Brackets, Lamp 

Standard Welding Co., 
Ohio. 

Broaching Machines 


Burr & Sons, John T., 
i ws 


Cleveland, 


srooklyn, 


Bulldozers 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

National Machinery Co., Tiffin, O 

Prentiss Tool & Supply Co., New 
York. 

Toledo Mach. & Tool Co., 
Ohio. 

Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 


Toledo, 


cago, Ill. 
Hammacher, Schlemmer & Co., 
New York. 


Montgomery & Co., New York 
Calipers 
Athol Machine Co., Athol, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Mass. Tool Co., Greenfield, Mass. 


Montgomery & Co.. New York 
Slocomb Co., J. T., Providence, 


Starrett Co., L. S.. Athol, Mass. 
Cams 
Boston Gear 
Mass. 
Carborundum 
See Grinding Wheels. 
Case-Hardening 
Rogers & Hubbard Co., 
town, Conn. 
Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, 
m2 


Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y, 


Works, Boston, 


Middle- 





Castings, Iron 

Birdsboro Steel Fdry. & Mach 
o., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Fuchs & Lang Mfg. Co., New York 

Poole Co., J. Morton, Wilmington, 
Del. 

United Engineering & Fdry. Co. 
Pittsburg, Pa. 

Castings, Steel 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

anne & Co., Edwin R., Chicago, 
Ill. 


Castings, Motor 

Harrison H. K., St. Paul, Minn. 
Steffey Mfg. Co., Philadelphia, Pa. 
Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Boston, Mass. 

National Machine Co., Hartford 


Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 


ork. 

Whiton Machine Co., D. E., New 
London, Conn. 

Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Woodward & Powell Planer Co.. 
Worcester, Mass. 

Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Wks., Boston, Mass. 

Cullman Wheel Co., Chicago, III. 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link-Belt Co., Philadelphia, Pa. 

Whitney Mfg. Co., Hartford, Ct 

Chisels, Cold 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi 
cago, 

Chacking Machines 

American Tool Works Co., 
nati, O. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis 

LeBlond Mach. Tool co B &. 
Cincinnati, O. 

Potter & Johnston 
Pawtucket, R. I. 

Warner & Swasey Co., 
Ohio. 

Whitcomb-Blaisdell Mach. Too? 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt 

Chucks, Drill 


Hartford, 


Cincin 


Provi 


Mach. Co. 


Cleveland 


Almond Mfg. Co., T. R., Brook 
lyn, N. Y. 
Brown & Co., R. H., New Haven. 


Conn. 
Cleveland Twist Drill Co., Cleve 
land, O. 


Cushman Chuck Co., Hartford, 
Conn 

Goodell-Pratt Co., Greenfield, 
Mass, 


Horton & Son Co., E,, Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn 

Montgomery & Co., New York 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland. O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Westcott Chuck Co., Oneida, N. Y 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., 
field, Mass. 


Green- 


Chucks, Lathe 
Cushman Chuck Co., Hartford, 
Conn. 
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_ WHITNEY 
PAT SEPTO¢ 


The “WOODRUFF 
Patent System of Keying 


“WHITNEY” CHAINS 


have been adopted by most of 
the leading manufacturers of 


see, AUTOMOBILES, MACHINERY, 
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oo etc. 
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Chucks, Lathe—Continued. 

Davis Machine Co., W. P., Roches- 
ter, «Se 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn, 
Horton & Son -Co., E., Wind- 
New York. 


sor Locks, Conn. 
Montgomery & Co., . 
Niles-Bement-Pond Co., New York 
Oneida Natl. Chuck Co., Oneida, 
is ee 
Scott & Sons Co., Medford, Mass. 
Skinner Chuck Co., New Britain, 
Conn. 
Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co., D. E., New 
London, Conn. 
Chucks, Planer 
Niles-Bement-Pond Co., 
wuaner Chuck Co., New 
Con 
Westcott Chuck Co., 
Chucks, Split 
Hardinge Bros., Chicago, III. 


New York. 
Britain, 


Oneida, N. Y. 


Rivets Lathe Mfg. Co., Boston, 
Mas 
Westcott Chuck Co., Oneida, N. Y. 
Circuit Breakers 
Co., Ampere, 


Crocker-Wheeler 
N 


General Electric Co., New York. 

Stanley-G. I. Electric Mfg. Co., 
Pittsfield, Mass 

Westinghouse E Soctele & Mfg. Co., 
Pittsburg, Pa. 

Clamps 

Billings & Spencer Co., Hartford, 
Conn. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Johnson Mach. Co. Carlyle, 
Hartford, Conn. 

Link-Belt Co., Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York, 

Reeves. Pulley Co., Columbus, Ind. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 

Coils 

Standard Welding Co., Cleveland, 
Ohio. 

Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N 

Compressors, Air 

Blaisdell nemeated Co., Brad- 
ford, Pa 

Sieneherd Mach. Co., Boston, 


Mass. 

Bury Compressor Co., Erie, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand C 0. New York. 

International Steam Pump Co., 
New York. 

Mietz, August, New York. 

Spacke Machine Co., F. W., 
dianapolis, Ind. 

Compressors, Gas 

Ingersoll-Rand Co., New York. 

Condensers 

Stanley-G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Conduit, Interior 

Sprague Electric Co., New York. 

Cones, Friction 

Evans Friction Cone Co., 
Mass. 

Connecting Rods and Straps 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Contract Work 


In- 


Boston, 


Blanchard Mach. Co., Boston, 
Mass. 

Controllers and _ Starters, 
Electric Motor 

Case Mfg. Co., Columbus, Ohio. 

Crocker-Wheeler Co., Ampere, 
B.. a 

General Electric Co., New York. 


Stanley-G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 





Coping Machines—Continued. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Cork Inserts 

National 
Boston, Mass. 

Correspondence Schools 

See Schools, Correspondence. 

Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Counters, Machinery 

Durbrow & Hearne Mfg. Co., 
New York. 

Countershafts 


Almond Mfg. Co., T. R., Brook- 


lyn, N. Y¥. 
Builders’ Iron Fdry., Prov., R. I. 
LeBlond i" Tool Co., R. K., 
Cincinnati, 
Smith Dennlecsbedt Co., Boston, 
Mass. 
Countershafts, Friction 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Countershafts, Speed 
Changing 
Cresson Co., Geo. V., Phila., Pa. 


Gisholt Mach. Co., Madison, Wis. 
Reeves Pulley Co., Columbus, Ind. 


Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Coupler, Hose 

Ingersvil-Raud Co., New York. 

Couplings, Shaft 

Aleat be Co., T. R., Brook- 
lyn, 

Cativieit A‘ Son Co., H. W., Chi- 
eago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, 

Cresson Co., Geo. V., Phila., Pa. 

Davis Machine Co., W. P., Roches- 


ter, N. ¥, 
Link- Belt Co. 
Nicholson & Co., We Ee 


Philadelphia, Pa. 
Wilkes- 


barre, Pa. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Cranes 

Alliance Machine Co., Alliance, 
Ohio. 

areee Hoisting Mach. Co., New 
ork. 

Byram & Co., Detroit, Mich. 

Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, Ohio. 


Crescent Forgings Co., Oakmont, 


a. 
Curtis & Co. Mfg. Co., St. Louis, 
0. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. S., New York. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 


troit, Mich. 
Obermayer Co., S., Cincinnati, O. 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Vandyck Churchill Co., New York. 


Yale & Towne Mfg. Co., New 
York. 

Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., New York. 


Crank Shafts 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Cracibles 

Dixon Crucible Co., 
City, N. 

Obermayer Co., S., Cincinnati, O. 

Crushers 

Ingersoll-Rand Co., New York. 

Link-Belt Co., Philadelphia, Pa. 


Jos., Jersey 


Brake & Clutch Co., | 





Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Cups and Covers, Oil 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, Ill. 

Elliott Chemical Works, Newton, 
Mass. 

Cut Meters 

Warner Instrument Co., 
Wis. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Browne & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cleveland Twist Drill Co., Cleve- 
land, 

Hardinge Bros., Chicago, Il. 

Ingersoll Milling Mach. Co., Rock- 


ford, 
High Speed Steel 


Beloit, 


Ill. 
International 
Co., New York. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


=, & Whitney Co., Hartford, 

onn 

Rogers Works, Jno. M., Glouces- 
ter City, N. J. 


Standard “ool Co., Cleveland, O. 
Union Twist Drill Co., Athol, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Cutting-off Machines 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Burr & Sons, John T., Brooklyn, 


Davis Machine ch W- 
ter, N. 

Fawcus Mach. Co., aoe ents Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 


, Roches- 


Newton Machine Tool Works, 
Philadelphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


New 


ork. 

Vandyck Cuurchill Co., New York. 

Cutting-off Tools 

somos Bros. Tool Co., Chi- 
cago, 

= ‘& spencer Co., Hartford, 


Fitchburg acne Works, Fitch- 
burg, Ma 
K “Tool Holder Co., Shelton, 


on 
Pratt "% Whitney Co., Hartford, 


onn. 

Western Tool & Mfg. Co., Spring- 
field, O. 

Diamond Tools 

ae ay Safety Emery Wheel 

ridgeport, Conn. 

Dickinson, Thos. L., New York. 

Gem Mfg. Co., Newark, N. J. 

Dies, Drop Forging 

National Tool & Stamping Co., 
Philadeipuia, a 

Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, os. 

Bliss Co., E. Brooklyn, N. Y. 

Globe idiies’ "& Stamping Co., 
Cleveland, O. 

—_ & Co., Edwin R., Chicago, 


Niagara Mach. & Tool Works, Buf- 
falo, N. Y 


Conn. 
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A High-Grade Car-Motor Crank-Shaft. crank-shaft, but only for a very small part 

















of the machine work on this enormously 
BY HUGH DOLNAR costly job 
in a Th S¢ le | ) } } fore j 
When we began here in America to capacity, and are built with no regard 5 of hig iN 
build motor cars we thought a thousand whatever to saving in labor cost. it any po y use a h ibor it 
dollars was about as much as anyone Che crank-shaft here described belongs Ca" pos ly be held to improve the car 
would ever pay for an automobile, and we to the American “Mercedes,” as built by either by use of machine tools or by fit 
built little cars, mostly steam cars in num- the Daimler Company, at Steinway, Long class | | fitting, producing moto irs 
ber, at first, and the trade papers held Island, in two sizes of touring cars, 40-45 Without regar 1 to first cost, and obtaining 
plenty of talk about simple cars and road- horse-power, listing at $7,500, and 7o Price 1g nough to be abundantly re 
side repairs; and, in point of fact, in the horse-power, price $10,000 Extremely une he prod n of 
course of the first American motor car good American cars of about the same size these hig! S np ively small 
competition run, in 1895, Duryea, winner, and power can be had at from, say, $2500 nd t nds of tl wl 
actually did stop at a wayside smithy and up to $5,000, and the American mechanic, lesire the work of artist itl 
had blacksmithing repairs made. Later seeing the two kinds of cars side by side, if commer instructors 
the French and German car makers came s at a loss to tell why one should cost, Pig. 1 roduction of the worki 
over here to our exhibitions, and, having say, twice as much or more to build irawing I \m in Merced 
had some years the start of us, showed cars and twice as much or more to buy, than HrOmMe steel ink-shaft, w 
so much in advance of our low-priced lit the other larger and heavier all through than w 
tle things, that we went to copying foreign Che difference in labor cost of the two be made for an American car motor w 
practice, might and main, about five years styles of cars is shown at all points when msiderably reer vlinder } 
ago. Then we changed again and made shop operations are compared, but perhaps Merced Besid t] t] \1 
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Dimensions in Millimeters 


FIG. I. MERCEDES 40-45 H.P. CRANK-SHAFT 


medium-sized, moderately priced cars in nowhere more conspicuously than in can crank-shaft at the best is of nickel 
large numbers, and now lead the world in crank-shaft material and labor cost; and — steel, perhaps 80,000 |b, tensile strengt 
that grade of motor vehicle. the finishing routine of the American’ while the Mercedes is chrome nickel steel, 
The foreign makers have devoted their Daimler Mercedes crank-shaft is here testing up to, say, 135,000 lb. to the squat 
energies mainly to high-grade cars, very given, with a total of 98 hours of time for inch of tion, so that the Mercedes 1 
high in price, and some American concerns a 3-journal, 4-throw, 40-45 horse-power, about twice the strength of the American 
are now using foreign drawings, castings chrome-nickel steel job; while an Amer for the same piston area. It is rare, indeed, 


¢ ‘ 


and forgings, and making exact copies of ican, 3-journal, 4-throw crank-shaft, for for an American motor car crank-shaft to 


some of the best foreign cars. These best about the same power, might have as _ fail on the road, and American car-motoi 
foreign constructions are really wonderful _ little as a single hour of lathe work in fin designers regard the Mercedescrank-shaft 
examples of what may be styled “aggre- ishing, and perhaps not more than 5 hours as an absurdity, far stronger and more 
gated improvements,” in which the origin total labor time on it, including grinding costly than it need be to do its maximum 
al design was lacking in unity and domin- to accurate sizes. The American crank work with safety and no increase of up 
ating motive, and was full of faults which shaft is a machine-steel drop-forging, no keep charg 
have since been attacked and improved finish save wrists, journals and fly-wheel he forging is made by Krupp, Essen, is 
| 


singly, so that while there is no unity of flange, and at that the lathe work must be very rough, and weighs 188 lb. The finish 


design in the perfected car, all the details done on the Bogert special crank-turning weight is 50 Ib he first operation 
have been worked over with such a degree lathe, which drives the shaft from both to slab the sides in the planer to about 
of success that the road performance of ends, clamped, not on centers, and has two 1/16-inch over finished thickness. Th 
these cars is excellent. saddles and four tool-posts, to bring the shaft is on ball-bearings (Hess-Bright) 


The American copies of foreign cars labor costs down to the hours mentioned. and must have a large diameter seat. on 
are high in price, much more costly than The Steinway Daimler shops also use the middle journal to take a ball race ha 


7 
American cars of equal power, weight andthe Bogert crank lathe on the Mercedes ing a hole large enough to slip on over the 
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crank-shaft when finished, and this large 
bearing projects on each side of the 
slabbed shaft blank, and makes it needful 
to place parallels between the blanks in 
all planing operations, These crank-shafts 
are finished at the Daimler shops in lots of 
10, and the crank throats and crank-arm 
bevels are planed by setting the Io shafts 
on the planer crosswise, against an angle 
plate, with 1o sets of parallels because of 
the big middle bearing. 

This planing was not in operation at the 
time of picture-taking, and is not illus- 
trated 
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able at the Daimler shops, the practice 
there is to heat the forged Blue-chip tool 
until the corners begin to melt, and then 
quench in fish oil, all in a manner to make 
a Jessup-steel old-timer think he is hav- 
ing a crazy dream when he sees a Blue- 
chip toolsmith hardening too: The 
planer time is 3 hours. 

The planed blanks have the throat drill- 
ing holes laid out by a templet of sheet 
steel about 3/16 thick, having holes that 
fit the cylindrical end of a special center- 
punch. The throat-drilling is about 89 
holes, through 21/16 inches of chrome 

















FIG. 2. PLANED AND DRILLED CRANK-SHAFT WITH FINISHED SHAFTS AT THE REAR. 


Fig. 2 shows one crank-shaft slabbed to 
2 9/16 inches thickness in the planer, and 
drilled ready to go to the smithy and have 
the throat-blocks cut and knocked out. 
Chrome nickel-steel is extremely hard, and 
cannot be worked with any comfort by the 
old-time tool-steels. “Novo” and “Blue- 
chip” are the tool-steels used at the Daim- 
ler works. These are air-hardening steels, 
but heavy tools require a large volume, 
strong blast of cold air to harden Blue- 
chip well, and as such a blast is not avail- 


nickel-steel, and takes 7 hours with 4%4-inch 
Novo steel drills, on an ordinary upright 
drill-press; the lubrication being one of 
“Haveline,” which is on the soap order, to 
ten of water. 

After drilling, as shown in Fig. 2, the 
shaft goes to the smith shop and has the 
throats cleared. Time, about one hour. 

The fourth operation is to center the 
shaft, square up the ends to length, and 
then rough all over on the centers, and 
turn the ends to fit the crank-arm or 
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“sweep” holes, which are the same diam- 
eter as the clamp-driver holes in the Bo- 
gert lathe. Time, 20 hours, 

The fifth operation is turning the crank- 
wrists in the Bogert lathe, not illustrated 
here, as it was separately described at 
page 146. 

The sixth operation is to plane the sides 
of the crank-arms; the 10 shafts are set 


cross wise on the planer against an angle- 
plate with parallels between, clamped up 

















FIG. 3. DRILLING WRIST HOLES IN 

CRANK-SHAFT. 

with the angle plate in front. This opera- 
tion takes 4 hours time. 

The seventh operation is to mill the half- 
round crank-arm end in a Brown & 
Sharpe No. 4 milling machine, with Blue- 
chip profile mills, using lard oil lubrica- 
tion, which is better for milling than the 
Haveline and water. Time, 4 hours. 








FIG. 4 


CRANK-SHAFT IN 


THE LATHE WITH WRIST LAP IN 
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The crank-shaft is roughed out 


pretty nearly to general form and sizes, 


now 


outside. 

The eighth operation is to drill the 1 %- 
inch holes in the This is a jig 
job, on an upright driller, with the jig 
clamped to the wrist by a capped bearing, 
as shown in Fig. 3. The shaft shown in 
the picture had not had the crank-arm 
ends milled, but was set upon the driller 
The wrist holes 


wrists. 


to obtain the illustration. 
are counterbored, as in the drawing, to 
have brass disks driven in the ends for a 
peculiar wrist lubrication system. Time, 
8 hours. Here again the drilling lubrica- 
tion is Haveline and water. 

The ninth operation takes the shafts once 
more to the planer, where the Io are set 
¢<rosswise against the right 
all as before, and have the inside and out- 


angle plate, 
side arm bevels planed. Time, 3 hours. 
The tenth operation is shown in Fig. 4, 
tail-stock end, and Fig. 5, head-stock end, 
the 


in the engine lathe, with crank-shaft 
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handling the lathe paid no attention to 
visitors; and had a wrinkle between his 
eyebrows. The wrist diameters were very 
close to size. 

The construction of the lead lap carrier 
is clearly shown in the pictures, also the 
crank-straps, crank-arm centers and set- 
face-plate balance 
but these pic- 


screws, and the yes, 


and the micrometer, as well 
tures do not convincingly prove that the 
crank-shafts are inevitable duplicates 
This tenth operation takes 18 hours of a 
good man’s time on a good engine lathe, 
and gives the impression of thoroughly 
European practice, patience in procedure 
and faith at the conclusion. 
The eleventh operation, Fig. 6, includes 
the use of the steady rest on another en- 
ther 
handle it, who was not so wholly absorbed 


gine lathe, with an young man to 


in his occupation, and had no wrinkle be 
tween his eyebrows. All he had to do was 


to turn the Hess-Bright seat on the middle 
the 


journal to diameter, bore the hole in 








TURNING THE 


FIG. O. 


on the crank-arm centers, which are cast- 
iron finishing blocks, with quartering set- 
screws, as shown, to hold the crank-shaft 
ends. Two long straps are bolted on to 
bridge the long crank-arm space, and ev- 
erything about this operation has to be a 
The wrist-arms 
must be as nearly accurate as possible, and 
must both be placed exactly right on the 
crank-shaft ends, and the 3 holes in the 
crank-arm blocks, the middle to 
take the shaft-ends, and one near each end 


and careful job. 


good 


one in 


for the lathe centers, must be in line. This 


! well, it 


job looks impossible, and 
said to be O. K. 
that crank-shaft variations were absolutely 
inside the 14-thousandth error limit, and 
I cannot dispute this assertion from my 
In this tenth operation, 


was 
in every pzrticular, and 


own knowledge. 
finishing cuts are taken over the crank- 
wrists, which are next lapped down to 
within %%4-chousandth error limit with a 
split lead clamp, oil, 90 emery and a mi- 


<crometer. The tall young man who was 





MIDDLE BALL-BEARING SEAT. 
starting-crank end of the shaft, size the 
straight ends, cut the screw thread and 
fit the tapers, all straightforward work 


Time, 18 hours. 

The twelfth operation takes the crank- 
shaft once more to the milling machine, 
where the milled in the 
taper-seats, and the starting-ratchet teeth 
are cut in the shaft end. Time, 7 hours. 

There are probably from 15,000 to 20, 


key-ways are 


000 separate pieces in the Mercedes car; 
some of these are split-pins and don’t cost 
much, but taken as they go, it is easy to 
see that the car costs something, if time 
is put on all of the components as freely 
as it is put on the crank-shaft. 





A new gas-holder at the Astoria (New 
York) works of the Consolidated Gas 
Company is said to be the largest in the 
country, and perhaps the largest in the 
world, being designed with a capacity of 
15,000,000 cubic feet; diameter 300 feet, 
and hight, when fully inflated, 260 feet 
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The Milan International Exhibi- 
tion—III. 


BY |. WILLIAM CHUBB 


The Piazza d’Armi section of the Milan 


exhibition contains almost everything 


that is likely to interest an engineer. It 
must be admitted that this is not a great 


deal 


into and around this part are 


for getting 


fairly com 


However, the means 


plete, the municipal tramway service be- 
the while 


Parade 


area, 


the 


extended right into 
the 


Ground is a series of 


ing 
around boundaries of 
Fiat petrol cars 
running on rails. In addition, a service of 
electric omnibuses is supplied, the over 


head 


no rails being necessary 


double-trolley system being used, 


Further, a com 


is supposed to be in 


pressed air railway 

position in the Park section, but, at any 
rate, I saw no evidence of its use. In the 
Piazza d’Armi a number of spaces are 
devoted to Land Transport or Railways, 
Marine Transport, Hygiene, Galleria del 
Lavoro or Working Hall, French Decora 
ive Arts, and Agriculture. Unfortunately, 
| missed the last. I understand, however, 
that some of the leading British engineers 


11 


concerned are well 
of the 
noted later, 


\s in the 


American machine tools to be 


repre sented 
case 
this is mainly due to the pres 
ence of local agents who in the past have 
obtained many orders for their principals 


Among the British agricultural engineers 


making a display are Marshall, Son & 
Company, Ltd., Gainsborough; the Lin- 
coln firms of Ruston, Proctor & Com 
pany, Ltd., and Clayton & Shuttleworth, 
Ltd.; R. Garrett & Sons, Leiston; W. N. 
Nicholson & Sons, Newark; and Black- 
stone & Company, Ltd., Stamford. Their 


stands in this section occupy 11,800 square 
feet. 
LOCOMOTIVES, CARS, ETC. 
In the Land 
many, Switzerland, France, 
gary, Belgium and of course Italy are well 
in evidence, Long lines are arranged of en- 
but 


section, Ger- 


Austria-Hun 


Transport 


gines and carriages, they seem to 
possess few points of special interest and 
their size and number, after impressing, 
very soon make them simply tiring to the 
onlooker The Swiss section 1S, however, 


enlivened with a_ collection of photo- 
graphs and drawings of stations, and in 
the 


noted 


Italian section a locomotive has been 


with the tender coupled perma- 


It is more- 
the 


nently in front of the engine 


over of circular form and Carries 


water, the coal being put near the firebox 
\ noticeable the 
Hanover Engine Works the 


locomotive is shown by 
Instead of 
it has poppet valves 


linkless 


four 


ordinary slide valves, 
with Lenz reversing 
gear Each 
placed in line, the two outer valves con 
trolling the exhaust, while the two inner 
valves the inlet of The 
valve rod operating them has a number of 
Then pins 


together 


cylinder has valves 


are for steam 


projections or cam surfaces 
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on the valves carry rollers which bear 
on the rod, longitudinal movement of 
which caused by the valve motion there- 
fore lifts the valves as required, springs 
outside tending to keep them closed. The 
valves themselves are double-seated, with 
cylindrical extensions which are steam 
tight in the casing. The lift valves are 
also shown driven by the Walschaert 
motion and engines of this type have been 
fitted with the Allen link gear. 

America is not represented in this section, 
and although space has been set off for 
Great Britain, it can hardly be said to be 
occupied. In fact at least half of it is 
quite empty and the remainder is taken 
up with three or four models of couplers, 
samples of electric-wiring systems, cycle 
tires and brakes, a few switches, india- 
rubber heels, twine, and a_ transformer. 
Perhaps it is not necessary to add that 
this is rather a miscellaneous collection 
for a transportation exhibition. The Co- 
ventry Chain Company has a small stand 
showing chains of all descriptions from 


¥ inch pitch to 2% inch pitch roller 
chains This firm, by the way, was 


originated about 10 years ago by A. S. 
Hill, formerly of the Fenton Metallic 
Company and it is said that to start he 
brought from America six machines 
which were placed in one shop. About 
200 sorts of chains are now manufactured 
by fhe firm. 

Connected with Land Transport is a 
Metrology Court. Here a number of bal- 
loons and of flying machines, mostly as 
models, may be seen, aéroplanes of sev- 
eral forms being exhibited. The Maxim 
flymg machine is shown in model and a 
good section illustrates military applica- 
tions. A combined cycle and flying ma- 
chine is also in place. In truth, however, 
this building is about the least complete 
of all, and in it there is much space yet 
to be occupied. Cases abound which are 
unopened, and, apparently to fill up, a 
number of electric cables and accumu 
lators and ordinary scientific appliances 
and electrical instruments, such as_ gal- 
vanometers, ammeters, wattmeters, elec- 
trometers, oscillographs, and resistance 
coils, all of well known form, are given 
places 

THE MARINE SECTION. 

In this section youth and beauty may 
perhaps be interested. The exhibits are 
mostly of the usual museum order, such 
as models of vessels’ of 
various kinds (including battleships and 
cruisers), of slipways and floating docks, 
drawings and models of engines and en- 


lighthouses, 


gine gears, together with large guns by 
Vickers, Sons & Maxim, and Krupp, pro- 
jectiles, nickel-steel plates, thrust shafts, 
crank shafts, propeller shafts and indicat- 
ing apparatus. According to the catalog 
too, exhibition is made of a few trivial 
models and photographs relating to the 
Italian patents of Parsons in connection 
with steam turbines, but these I contrived 
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to miss. The whole of the space is di- 
vided between Great Britain and France, 
Holland and _ Italy. 
Britain occupies something like a quarter 


Germany, Great 
of the floor area of the main pavilion and 
in addition the Ansaldo-Armstrong Com- 
pany, the Anglo-Italian concern, has a 
special pavilion. The British section has 
been claimed as being the finest and most 
complete show of the kind ever collected 
cutside Great Britain, but the whole is 
of no more than ordinary interest. How- 
ever, it contains perhaps the only oil en- 
gine on the ground, namely a 4-cylinder, 
Diesel, marine-type, 
shown by Sulzer Brothers, Winterthur, 


100-horse-power 


who are also exhibiting a number of 


electric fans, ventilators and_ centri- 
fugal pumps of from 6  horse- 
power to 730 horse-power for heads 
from 20 meters to 350 meters Articles 
of American origin in this — section 


are Worthington pumps and _ surface 
condensers and the Union pump by the 
Com- 


Michigan Both 


Advance Pump and Compressor 
Battle Creek, 


Great Britain and Germany show a num 


pany, 


ber of official maps and in the Italian 
section the navy makes a strong appeal to 
Italian 
Navigation Company, too, in a 


native patriotism. The General 
special 
building, reproduces, full size, part of the 
main deck of one of its fleet, and in the 
motor-boat section, the Fiat Company has 
a petrol boat, while on another the claim 
is proudly read that “the boat, her engines 
and all the other parts, with the ex- 
ception of guns, are of Italian design and 
make.” 
WORKING HALL, 


Nearly all that is of real value to 
mechanical engineers will be found in the 
Working Hall. 


but an 


This is a heterogeneous, 
undeniably interesting display. 
Here. most of the industries of Italy are 
well exhibited and the sight-seer can in- 
spect the methods used locally in the 
manufacture of breadstuffs, hat making, 
in the laundry, in soap-making, scent-mak- 
ing, spinning and weaving, ete. Owing to 
the restrictions already mentioned, British 
firms do not exhibit to any extent saving 
in one direction. Hoe and Marioni 
presses are running, both printing local 
papers, and a fair number of color and 
other printing machines of continental 
make are exhibited in use. Composing 
machines like the Monotype and Linotype 
are at work, the exhibits of Linotype & 
Machinery, Ltd., Broadheath, being fair- 
ly complete and including not only two of 
their latest composing machines either for 
newspaper or jobbing work, but also a 
two-revolution machine with a maximum 
speed of 2000 impressions an hour, the 
type matter being 34 by 49 inches, and 
their smallest aluminum rotary press, 
with plates 37 by 42 inches 

Not the least interesting of the sections 
of Working Hall is the one devoted to 


silk manufacture. In a special annex is 
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exhibited the complete process, from the 
cleaning of the cocoon and its heating 
by machinery to kill the chrysalis inside. 
Placed in hot water, the cocoons are 
stripped by power-driven frames and their 
silk is then spun. The Italian silk in- 
dustry is noted, two of its centers being 
Como and Milan, where much spinning is 
done. In one of the rooms at the ex 
hibition the attention of the visitors is 
proudly drawn to silk samples arranged 
round the four walls according to color 
and showing no less than 65,280 varia- 
tions. 

Of the miscellaneous industries demon 
strated, may be mentioned scent manu 
facture with machines by Bertelli & Co., 
sweet-making, sewing of all kinds by the 
Singer Company, and a complete plant for 
the manufacture of boots by the United 
Shoe Manufacturing Company of France. 
In addition the usual stands are devoted 
to the sale of cheap jewelry, beads, statu- 
ary, etc. This section also contains an 
electrically driven refrigerating plant of 
Turin make and the single gas engine 
shown for producer gas. It is of 35 horse- 
power, by L. Carrera & Co., of Turin, and 
of quite the ordinary horizontal type 
Though the Working Hall is fairly com 
plete, blanks are still to be found in the 
printing and other sections, and_ the 
Brown-Boveri Company had at the time 
of my visit an extensive stand merely in 
preparation and intended, so it was said, 
to show the manufacture of liquid air. 

Owing to her cotton and silk industry 
Italy is for textile machinery a good cus 
tomer to Great Britain. Consequently 
much British machinery is shown, this 
being due to the two firms of agents, J. M. 
Sumner & Co., of Manchester, and Parker 
Sumner & Co., of Milan. Zephyr, cotton 
trousering and carpet looms by Hacking 
& Co. and R. Hall & Sons, both of Bury, 
and G. Hodgson, Bradford; single drum, 
pin and quick traverse cross-winding ma- 
chines by Hattersley & Sons, Keighley, 
are shown. The last firm also exhibits 
several forms of looms for damask tap- 
estry and dress goods, tapes, sateen, etc., 
and Jacquard machines, while at this sec- 
tion will also be found cloth-stretching 
machines, cloth-rinsing machines, scrutch- 
ers, knitting machines and various sew 
ing machines for both wet and dry 
goods. 

MACHINE TOOLS AND APPLIANCES 


The exhibition contains a fair number 
of machine tools of various kinds, but they 
are scattered and none is beyond medium 
size. Unfortunately too there is nothing 
of a really new character about any of 
them. Interest in them is partly loca! 
American machine tools are well to the 
front, followed by German makes. One or 


two Belgian 


samples are to be seen, 
though they have to be sought for, and 
in addition there are two or three ex 
Undoubt- 


edly the best tool exhibit is made by the 


amples of British manufacture 
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American firms, but indirectly and en- 


tirely through local agents 
The 


fall naturally into two orders, 


engineering workshop appliances 
grinding 
and ordinary machine tools. It is true 
that a number of woodworking machines 


are exhibited by Teichert & Son, Leignitz, 


and by Kirchner & Co., Sellerhausen, 
while Carlo Naef of Milan show many 
similar machines as agents. Then in the 
French section of the Working Hall Pan 
hard & Levasscr, Paris, exhibit rotary 
planers, bandsaws, etc. Guilliet & Sons, 


Auxerre, make a good display too, prin 


cipally of handsaws. Of grinding ma 
chines the most complete set is offered by 
Mayer & Schmidt, Offenbach 


hibits include a grinder to finish cylinders 


heir ex 


up to 300 millimeters diameter and up to 1 
meter in length. This machine is made on 
the same lines as their well-known smaller 


The 


course placed on a horizontal adjustable 


cylinder grinder cylinder is of 
table, and the emery wheel has an eccen- 


tric movement in addition to the rotation 


about its own axis The machine is en 
tirely automatic. \nother machine on 
view is for grinding straight or curved 


radius. <A 


grinding machine of the overhung arm or 


links up to 1600 millimeters 
horizontal miller type is shown, open and 
crossed belts giving a to-and-fro motion 
to the table 
reciprocates the shaft carrying the grind 
Another 


specially suited for 


while a crank motion 


ing wheel. horizontal plain 


grinder, locomotive 
work, supports the job on an_ ordinary 
planer table. In addition the emery wheel 
has a motion across the work and vertically, 
the 


and 


three movements being 
An 


sharpen circular saws from 40 to 
The face of 


independent 


automatic automatic machine 
will 
200 millimeters in diameter 


the saw is horizontal and the plane of 


the emery wheel vertical. The machine 
makes about 140 strokes a minute and 
when the face of the tooth is sharpened 
the feed occurs so that the back of 
the tooth itself is thus ground. An 
other machine, supplied in two sizes, 


treats band saws in much the same man 
ner, while another grinder will deal with 
circular saws up to 1,500 millimeters in 
diameter and frame saws up to 100 milli 
Here the 


carried on a horizontal axis 


meters pitch circular saw is 
In addition 
to automatic cutter grinders and ordinary 


disk and emery grinders, the firm shows 


its new twist drill grinder. In this th: 
drill is given a continuous movement of 
rotation and the slide rest permits ad 


backing off. The cutting 
angle also is adjustable, this being effected 
the 


Only one chuck is required for all 


justment for 


if necessary while machine is run 
ning. 
drills of sizes between 8 and 50 millimeters 
diameter. This is the capacity of the 
smaller machine. A larger tool will grind 
drills up to 80 millimeters. One 


a corrugated 


twist 
feature of the exhibits is 
iron guard bolted to a light frame and 
An- 


placed over the emery wheel face. 
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other is the dust-removing device. In the 
rdinary grinder the dust from the wheels 
is drawn through the hollow tool rest and 
thus into the 
up against the filtering medium, namely, 
coke. The the 
therefore carries into the workshop noth 
| he 


samples of its emery, corundum and also 


taken frame where it silts 


draught set up by fan 


ing more than air company shows 


under the 
the 
[hen 


carborundum which, name of 
carboselite, factory in 
Badisch-Rheinfelden the Naxos 
Union, Frankfort, make another large dis 


Over thei: 


is prepared at 


play of grinding machinery 
emery wheels they fit a flexible guard in 
the 


Other wheel guards aré¢ 


form of an adjustable chain hood 


formed simply ot 
wrought iron bent to shape, built up with 
and secured in a convenient 


side pieces 


manner They also exhibit grinders of 
the planer type with automatic traverse 
feed motion and vertical hand adjustment, 
the wheel being carried on an arm sliding 
Several 


of saw-sharpening machines are exhibited, 


vertically on an upright forms 


including one on which the saw face is 
horizontal, the vertical spindle being ad 
justed by a screw along a horizontal slide 
to suit the saw diameter. Supplementary 
apparatus is fitted for sharpening frame 
Ordinary twist drills and 


exhibited. E 


and band saws 


cutter grinders are also 
Mongrin, Paris, besides saws of all kinds, 
has a special face-grinding machine for 
knives and blades, employing a solid emery 
ring and not, as might be expected, the 
segmental form. The same firm also 
shows a number of ordinary small emery 


wheels and some milling cutters 


AN ITALIAN VERTICAL MILL AND GEAR 
CUTTER. 
The only Italian makers of machine 
tools exhibiting appear to be Macchi & 


have a vertical 


Milan, 
turning mill, used also for spur-gear cut 


Passoni, of who 


ting. This machine is electrically driven, 
the motor being placed on top of the frame 
and driving down through a vertical shaft 
to the milling cutter, which for the pur 
pose is carried in place of the ordinary 
The blank to be cut is then placed 
table, held 


while the milling operation proceeds, the 


tool 
on the which is stationary 
The dividing is ef 
fected by the the 
table wheel The 


maximum pitch of the gears cut is rather 


cut being downward 


worm gearing, rim of 


forming the worm 


more than 2 inches. In addition to the 
ordinary cross slide, the machine has a 
second arm at right angles for turning 


work of large sizes. The maximum diam 


eter that can be turned is about 12 feet, 
and the vertical feed is about 4 feet 6 
inches. High-speed cutting does not ap 
pear to be attempted This example 
weighs about 30 tons, but the firm has 
made somewhat similar tools up to 80 


tons weight. This machine is in the Work 


Hall 
the 


ing In the Land Transport exhi 


same firm has a 


bolts, ete. of all 


display of 


kinds 


bition 


screws, studs, 


e*) 
*) 


together with a pillar drill of American 


type, a milling machine arranged for cut 
ting reamers, etc., and shaping machines 
The firm also makes electrically-driv 
and other lathes, and side and ordinary 
planers as a regular part of its output 


OOLS 


ERICAN 


Of American machine tools a complet 


display is made by Alfred Schutte, of 
Milan, a branch of the Schutte firm which 
deals with machine tools for the Latn 
races, while Schuchardt & Schutte 

concerned with the northern section of 


ols are well known 


Europe The ti 


no useful purpose would be served 

giving more than short list Thus the 
stand includes Cleveland and Acme fou 
spindle automatic machines, Gisholt tools 
Cincinnati millers and grinders, Lodge & 


Washburn 
ner, a Landis 


cutter, 


Shipley and Bradford lathes, a 


erinder, a Gray p 


twist-drill ] 
grinder, a Brown & Sharpe gear 
ind Little 
and a compressor by the Cor 


Chicago, Boyer Giant pn 


matic tools, 
solidated Pneumatic Tool Company, | 


ee 
TCH 


ford radial drill, Potter & Johnston cap 
stan lathe specially arranged for turning 
and grooving pistons, a Baker keyseatet 


and a vertical boring machine by the sanx 


firm. In many cases wooden pulleys at 


employed for driving and Schieren belts 
Starrett’s small tools are also shown 
The installation is very complete and is 
obviously arranged to appeal to the au- 


tomobile industry The firm has a larg 


Italian connection and keeps a_ separat: 
specialist to demonstrate the qualities of 
almost every special machine they handle 
Another agents showing a large 
number of & Sharpe, Pratt & 
Whitney and Bullard machines is Stiissi 
& Zweifel, Milan. The includes 


several examples of horizontal 


firm of 


Brown 


stand 
and ver 


tical milling machines, tool grinders, gear 


cutters and turret and other lathes. A 
Hendey shaper and a Hendey-Norton 
lathe are on view, with a Heald. grinder 
and a vertical machine for grinding small 
cylinders, by Schmaltz, of Offenbach. Prep 
arations were being made for a Gleason 
gear planet Inn the Belgian Court i 


Norton grinder may be found, and on the 
De Fries, Diisseldorf, Perkins 
wood Pratt & Whitney small 
tools and the Diamond belting appliance 


stand are 


trimmers 


GERMAN MACHINERY 

The De Fries Company, too, in addition 
to a number of photographs of machine 
tools, exhibit wood pulleys, milling cut 
ters, etc., and on another stand have i 
use a lathe of their own manufacture, 
which, besides possessing a rack and pin 
ion motion for sliding, has for screw 
cutting a guide nut rather than guide 
screw, the nut being of about half secti 
and fastened along the tront of the bec 
The firm has also an automatic key-w: 
cutter in which a slot 1 inch by % inch by 
about 3% inches has been cut in 6 min- 


utes They also show tool grinders, ver- 


tical boring machines with capstan heads, 
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and several lathes; but, like most of the 
German tools, these follow very closely 
American designs. Thus the lathe beds 
are American style and the same may be 
said of the tool slides. Few other Ger- 
man tools are to be found. In the Mari- 
time section, however, E. Schiess, of Diis- 
seldorf, exhibits a number of photographs 
of machine tools, mainly punching, bend- 
ing and shearing machines. Then Naef, 
of Milan, shows some German-American 
tools and the firm of Collett & Englehard, 
Offenbach, exhibits in conjunction with 
the Borsig Company a set of their well- 
known universal vertical drills having bal- 
anced horizontal arms which can rise and 
fall along the vertical pillar on which 
they are carried. The tool head is also 
run in and out along the arm by electric 
motor and the drilling spindle at the end 
can be turned through a complete half- 
circle so as to drill upward as well as 
downward and at any intermediate in- 
clined position, while it can also be rocked 
in another plane perpendicular. The 
smaller machines are placed on trolleys, 
but their weight is so great that no foun- 
dation bolts are necessary. They are, of 
course, used for tapping as well as drill- 
ing. The Borsig Company, Berlin, shows 
a single-cylinder compound air compres- 
sor and a new carpet-cleaning system. For 
this the apparatus delivers compressed air 
which loosens the dust. Then in the same 
instrument by injector action a vacuum 
is formed which draws the dust off the 
carpet and away to a receiver. Thus pres- 
sure is used to loosen the dust and suc- 
tion to clear it away. 
BELGIAN AND FRENCH TOOLS. 


In the Belgian Court, the Phoenix 
Company, of Ghent, has on view a number 
of lathes, single- and double-head vertical 
boring mills, shapers, etc., all of an or- 
The lathe bed, however, is 
of special section. It has a flat top, along 
the center of which is a plain narrow 
groove to guide the back headstock. The 
carriage does not bear on the top surface, 
but is guided in grooves which are cut 
in the side faces, both at back and front 
of the bed. 

Another interesting tool by this firm is 
a special-combined shaper and side planer. 
This machine has an adjustable station- 
ary table for the work, while the tool is 
fed across the job. Two sizes are manu- 
factured, 20 inch and 30 inch, one with 
a side table 2 feet by 1 foot, and another 
with a side table about 2 feet 6 inches by 
1 foot 3 inches. The front, or shaper 
table, is square and of half the area. In the 
smaller machines, the movement of the 
ram is obtained by a crank and slotted 


dinary type. 


lever motion, but in the larger machines 
the motion is of the screw or ordinary 
The tool has, of 
course, automatic cross and down feeds 
and eight speeds can be had, according to 
the stroke. 


open-side planer type. 


In the court as well as in the main 
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locomotive exhibits will be seen some 


few examples of electric plant, and petrol 
motors of 3 h.p. weighing 22 kilograms 
while a four-cylinder motor of 19 h.p. 
weighs only 55 kilograms. Here too will 
be found a number of special stampings 
and forgings. The French section again 
has a number of electrical machines, sev- 
eral of them uncovered, the Westinghouse 
Company, of Paris, making a good exhibit. 
In the Austrian section steam and elec- 
tric plant, together with special 
grinding machines are exhibited, the firm 
& Schulz, of Prague, 
Once again neither the 


some 


of Bromovosky 
being prominent. 
American or English engineer is likely to 
take much away from the exhibition. The 
firm of Piat & Sons, Paris, shows Globe 
reduction gear also Wuest double- 
helical cut gears. The machine for the 
latter is to be shown by the Milan agents, 
Lamsweerde & Pestalozza, but at the time 
of my visit it was not ready, and informa 
tion as to its working could not be got. 


and 


AN ENGLISH TURRET LATHE. 


English machine tools are represented 
almost entirely by a hexagon turret lathe 
to admit 3'%-inch bars, black or bright, 
by Alfred Herbert, Ltd., Coventry. This 
machine will turn jobs up to 3 feet 6 
inches long and is driven on the constant- 
10-inch 
a min- 
16 for- 


speeds, 


speed belt system by means of a 
pulley running at 600 revolutions 
ute, with a 5-inch belt. A total of 
ward and as many reverse spindle 
ranging from II to 222 revolutions a min- 

obtained by the change 
from any one to any other being made in 
The firm’s dial-feed 


ute, are levers, 
less than 5 seconds. 
mechanism is employed, giving 9 feeds 
varying from 20 to 150 cuts to the inch in 
each direction. In all, 9 tools are carried 
by the turret and a scale with adjustable 
pointer is fitted at the back end of the 
machine. This pointer can be moved 
along the rod which carries it until it 
comes to a zero mark, and thus any re- 
quired length can be turned without the 
use of a rule. In front of the apron an 
indicator disk is fitted for extremely ac- 
curate lengths. This adjustable 
dogs or fingers which may be set to one 
of three lines on a quadrant placed be- 
hind the disk. The saddle is moved after 
the feed has tripped until the required 
finger and line coincide on the quadrant. 
The adjustable dogs on the disk should 
be set so as to be slightly behind the line 
with which they are to coincide when the 
saddle reaches the dead stop. The pilot 
wheel is then sprung a little until the 
pointer and index line coincide, as_ de- 
scribed. Thus a definite pressure is put 
on the dead stop every time. 


bears 


OTHER ENGLISH EXHIBITS, 


On this stand, a Luke & Spencer too! 
grinder is to be added and a case of New- 
all gages is exhibited. Besides this tool, 
there is in the Marine section a plain 
vertical double-geared pillar drill ex- 
hibited by W. Reid & Co., London and 
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Halifax, of which it will be sufficient to 
say that it is in an appropriate position. 
The Armstrong-Whitworth Company, 
Manchester, exhibit in the Ansaldo-Arm- 
strong pavilion models of vessels of va- 
rious kinds, munitions of war, marine en- 
gines by their Genoa house, a few samples 
of electric motors, electrically driven cen- 
trifugal pumps, switches, etc. In addition 
to exhibits of the qualities of their A.-W. 
high-speed steels, they have an electrically 
driven 12-inch center (English measure) 
lathe to admit 10 feet between centers, 
and a large vertical drilling machine, to- 
gether with a combined twist drill and 
cutter grinder. These machines are work- 
ing. Other high-speed tools that are not 
driven include a vertical milling machine 
with 24-inch spindle and a table surface 
of 56 by 18 inches; a 4-foot radial drill 
with 2%-inch spindle having a_ vertical 
movement of 18 inches; an 8-inch-stroke 
slotting machine with 20-inch table; and a 
4-inch lathe for turning twist drills. Then 
may be seen a Whitworth measuring ma 
; inch ; 


100,000 


chine to measure up to 
lengths, of ordinary 
gages, 
nothing of which 1s 


standard 
cylindrical gages, 
stocks and dies, etc., 


boxes of 


screw sets of 
new. 


MISCELLANEOUS GROUPS 


One or two smaller workshop matters 
may be collected together. Thus the ap- 
prentices in the State Railway shops at 
Budapest make a miscellaneous display of 
small match-box lock 
movements, squares and model machines, 
completed while the lads are serving their 
machine have 


tools, holders, 


time. Some French tools 
yet to be put in place in the working hall 
Felloes Brothers, Cradley Heath, show a 
number of their blocks and tackles. Saw 


sharpening appliances by G. Wagner, 
Rentlinger, are on view through a local 
agent, and L. Sudicatis & Co., Berlin, 


show a case of screws of all kinds, from 
those used in instrument making upwards. 

It will be obvious that to the engineer 
the attractions of the Milan exhibition are 
not overwhelming. To the general sight- 
seer it is otherwise. But he should not 
make his visit during the months of July 
and August. Then only American ladies 
have sufficient energy. Yet they do not 
stay. Even with a profusion of overhead 
and other ventilating fans the atmosphere 
is too sultry. The very attendants regu- 
larly fall asleep in their chairs. 





Every once in a while we hear of some 
great project to build a high-speed electric 
railway between two important points, as 
for instance New York and Chicago. In 
Germany they are actually considering 
the building of such a line between Ber- 
lin and Hamburg, the run to be made 
without any stops, at a speed of about 90 
miles an hour, and, if possible, the road is 
to be built without any switches. The cost 
of such an enterprise would, however, be 
very high. 
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Engineering Reminiscences. * 





BY CHARLES T. PORTER. 





The following illustrations show the 
regulating valve which I designed and 
made in two sizes to be worked by my 
governor for the engines of the Edgar 
Thompson Steel Works at Braddock, 
Penn., as mentioned at page 657, Vol 
29, Part I. 

The brass liner for the lower seat was 
passed through the upper seat by being 
made thinner than the upper liner. 
Those for the valve were made % inch 
too long, and guttered in the lower edge. 
They were then driven down by a set 
and sledge on an anvil. By going around 
them three times the lower edges were 
spread out to fill the chamfer, and the 
flanges down to their seats 
Those for the lower valve were put in in 


brought 


halves 
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quaintances appeared at this exhibition 
One of them was a judge in the group 
which embraced sewing machines. I re- 
member asking him what was the most 
interesting mechanical device he had seen 
at the exhibition; he told me it was the 
automatic tension in the Wilcox & Gibbs 
sewing machine. In a walk with him 
through Machinery Hall one day, I called 
his attention to a locomotive built by the 
Baldwin Locomotive Works. After look 
ing it over cursorily he remarked that he 
did not see anything particular in it. I 
could not help replying, “That may not 
be the fault of the locomotive.” I had 
thought him a light-weight in England 
and that superficial remark confirmed my 
opinion. The other friend, as I am proud 
to call him, I have always considered me 











MR. PORTER'S REGULATING VALVE. 


SOME ENGLISH MEMBERS OF THE JURY. 


I had hoped that my old friend Daniel 
Kinnear Clark might turn up as the Eng- 
lish member in our group of judges at 
the Centennial Exposition, but in this I 
was disappointed. The English judge in 
our group was Mr. Barlow, son of the 
celebrated author of “A Treatise on the 
Strength of Materials,” which if I remem 
rightly was the first authoritative 
treatise on that subject. Mr. Barlow, 
however, was not of much help to us; he 
came late and attended but one meeting. 
That, I remember very well, was the 
meeting at which I presented my classifi- 
cation. He left Philadelphia with his son 
to visit Niagara Falls, and we never saw 
him again. I remember his giving me a 
very cordial invitation to visit him when 
I should find myself in England. 

Two of my English engineering ac- 


ber 


*Copyright, 1902, by Hill Publishing Co. 


chanically the most interesting man | 
ever met. It was Mr. Smith, of Smith & 
Coventry, the machine-tool builders bf 


Salford. Mr. Smith was the brains of the 
concern. He had come over to learn what 
America could teach him, and the only 
thing he took back, so far as I know, was 
the twist drill, the manufacture of which 
was begun by that firm after his return 
I shall have something to add later to 
what I have already said respecting his 
wonderful improvements in machine 
tools. In one of the pleasant walks we 
took together, our attention 
ed by the exhibit of Riehlé Brothers, the 
Phila 
Among other novel and interest 
ing features of this firm 
showed a three-quarter-inch bolt broken 
by a stress applied to it through a nut 
of only one-half the standard thickness, 
or three-eighths of an deep 


was arrest 


celebrated scale manufacturers of 


delphia. 


their exhibit 


inch and 
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that run on loosely by hand. This aston- 
ishing revelation drew from Mr. Smith 
the ejaculation, “Why, old Whitworth 
lied.””. Mr, Whitworth stated that he had 
ascertained by experiment that a nut to 
ve as strong as the bolt must have a 
depth equal to the diameter of the bolt, 
and this had been accepted as mechanical 
truth by the entire engineering world, no 
one make the simple 
measurement which would show that the 


ever thinking to 
force required to strip the threads of any 
bolt in a nut of standard depth would 
be nearly three times the strength of the 
bolt. He was of course highly interested 


in the wonderful steelyards made by 
this firm, which 
that could be lifted by a crane. 


machine 


would weigh anything 
His only 
tools was, 
manufacture in the United 
very inferior. 

that I had 


according to my 


discovery respecting 
that their 
States was generally 

It was fortunate prepared 
the 
model 


drawings revised 
for three or four sizes of the en 
hav« 


the position offered 


gines, as otherwise I should not 


been able to 
me at the Philadelphia exposition. I re 


> 


ceived two more orders before May 24, 


accept 


and two more during the summer, but 
with the preparations I had made and 
Mr. Goodfellow’s familiarity with the 


work, everything went on smoothly dur 
ing my absence 
AN IMPORTANT ORDER FOR ROLL TRAINS 


After my return from Philadelphia the 


first order I received was a very impor 
tant one. On the advice of Mr. Holley, 
the Albany and Rensselaer Iron and 


Steel Co., of Troy, N. Y., decided to or 
der from me two engines for the new roll 
trains they were about to establish; this 
being the first opportunity I had of apply 


ing my engine in what proved to be its 


most important field. These were a 22x36 
inch engine to drive a 16-inch train for 
rolling light steel rails, and an 18x30 


inch engine to drive an 8- or 10-inch train 
for rolling merchant steel. These en- 
gines did not run rapidly; the first was a 
direct connected engine making only 75 
revolutions per minute; the second made 
only 112 revolutions per minute, but was 
belted to the at twice that 
speed 

Mr. Corning, president of the company, 
did not like the slow way in which the 
rails were turned out of the former train 
I happened to be standing with him ob 
serving this work when he asked a boy 
why the billets were not fed to the rolls 
‘Because the 


drive train 


faster. The boy replied, 
gentlemen at the hooks could not catch 
them, sir.” Where are the gentlemen at 
the hooks today? 
near each other, the trains extending in 
opposite directions. The battery of boil 
ers was located at a considerable distance 
from them. I set between them a vertical 
steam receiver, four feet in diameter and 
twelve feet high This receiver per 
formed two functions; it maintained the 
steam pressure at the cylinders and sepa- 


These engines stood 
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steam from the water carried 
This latter was accomplished by 
admitting the steam at the top of the re- 
ceiver by a pipe extending two-thirds of 
the way to the bottom, draining the water 
from the bottom by means of a Nason 
steam trap, and taking the dry steam to 
the engine from the top of the receiver 
This was first this 
method, most 


rated the 
over. 


my application of 


which afterward proved 
valuable in cases of far greater impor 
the 


run- 


engines’ were of 


their 


tance. These 


greatest value, as successful 
ning opened the door to that important 
field 

While they were still lying on the floor 
of the shop ready for shipment, I had an 
them to the 
criticism of William R. Jones, the mana 
ger of the Edgar Thompson Steel Works, 
to whom, 


opportunity of submitting 


as already related, I had sold 
a small engine and governors for his large 
ones. I had not made these engines prop- 
erly in one respect, as he pointed out to 
me that, for rolling-mill uses, they must 
be made capable of being started and 
backed by hand from any position, a re 
quirement of which I had been ignorant: 
the necessary 
the valve gear which enabled this to be 
done. 


[I soon made additions to 
I never knew how Mr. Jones came 
to make this opportune visit, but 
doubtedly Mr. Holley sent him 


un- 


I have stated that this feature was in 
cluded in my revision of the engine; that 
was an error of memory, which I wish to 
correct. I did not think of it until it 
was suggested to me by Mr. Jones; | 
afterward applied it to all engines. 

I had another visitor before these en- 
was the 
manager of the Laclede rolling mill at St. 
Louis, accompanied by his engineer 


gines were shipped away. It 


They 
had designed a system of driving several 
rolls the 
transmitted 


trains of from one engine, 


power of which was to be 
through gearing. They were greatly fas 
the appearance of the en 


gines and gave me an order for 


cinated by 
a large 
engine on the spot. 
A BROKEN GEAR. 

This engine afforded me a curious ex 
When it teeth 
were broken out of the gear at the very 
first and I tele 
gram from them telling me of this mis 
that I must 
Louis immediately and see what was the 


perience. was started, 


revolution, received a 


fortune and come to St 


trouble with the engine. I was too busy 


to go myself, but Mr. Phillips kindly 
permitted his engineer, Mr. Collins, to 
go in my place. Mr. Collins took with 


the 
defect, whatever it might be, which we 


him everything necessary to expose 
expected would be found in the gearing 
\mong other things he had the pattern- 
maker prepare for him two or three short 
pieces of lath about two inches wide and 
one-eighth of an inch thick; these latter 
proved to be all that he On 
the proprietors assured him 
there could be no fault with the gearing, 


needed. 
his arrival 
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for they had it made by the most emi- 
The 


tri- 


nent engineering firm in St. Louis. 

this him 
the and di- 
rected his attention to the perfect sound 


members of firm showed 


umphantly broken pieces 
ness of the metal, as proved by the frac- 
His first experiment was 
to whittle an end of one piece of lath 
to fit teeth of a 
wheel, at one end of the space. To his 
that templet 
would not fit in any other space around 


tured surfaces. 


exactly between two 


amazement he found this 


the whole wheel, every one was in some 


rr too small; 


degree or other too large 
neither would the templet fit in the op 
posite end of the same space. This one 


experiment settled the matter; the engine, 


to be sure, had broken the gears, be 
cause the larger teeth of the driving 
wheels had wedged into the smaller spaces 
of the driven wheels How such work 


could be produced was a puzzle to Mr 
Collins; as for myself, I have never won 
dered at 
since my experience with Mr. Whitworth’s 
The the rolling mill 
applied for Samuel T. Well 
man, the manager of the Otis Steel Works 
at Cleveland. 
advice to abandon altogether the plan of 
driving and to 
each train by a separate engine, direct 


any imperfection in gearing 


work. owners of 
advice to 


He gave them the sensible 


through gearing, drive 


connected, which my high-speed engine 
would enable them to do. This was the 
first I heard of Mr. Wellman, with whom 
| was afterward to have such pleasant 
relations. 

While on the 


will state a couple of incidents 


subject of gearing | 

One of 
my first small engines I sold to Mr. Al 
bright, of Newark, a harness-maker. Half 
of the power of the engine was to be 
transmitted to an adjoining building driv 
shaft 
It was required that these 


ing a_ vertical through a pair of 
miter gears. 
should run noiselessly, which at 350 revo- 
difficult 


| had the gears cut 


lutions per minute seemed a 


thing to accomplish 
in the best gear cutter I knew of, and 
fitted them to run in a lathe, the spindle 
of the driven gear running in a frame 
made for the purpose and being provided 
with a friction wheel and brake. To make 
that the teeth 


should always come together, I made a 


sure same and = spaces 


prick-punch mark on one tooth and be 


hind the corresponding space When 
started at 350 revolutions they rattled 
finely. The resistance of the friction 
brake was sufficient to make the po:nts 
of contact mark themselves well in- 15 
minutes’ running. [ then took them 


down and carefully removed the bright 
The 


next time the noise was more than half 


spots on the surfaces with a scraper. 


gone, and four successive scrapings by 


a skilful 


There is this encouragement in correcting 


workman cured it entirely 
gearing, that its subsequent running al- 
ways tends to improve the truth of the 
surfaces; they wear to more general con 


tact 
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GEAR DRIVING. 


One day I had a letter from Mr. Bar 
clay, the miller for whom I had made my 
Harlem, and which I ar- 
ranged to drive his millstones by belting. 
He told me he had moved his mill from 
North 


found 


first engine in 


Harrison street to a building on 
Moore New York, 
there was something the matter with the 


street, and he 


engine. (In these cases there is always 


something the matter with the engine.) 
It used to drive three runs of stones, now 


it would only drive two, and he burned 


a great deal more coal than before. He 
wanted me to come and see what the 
matter was. The moment I opened the 


door of his room I knew what was wrong. 
| heard, 


ing, and 


of course, the roaref rough gear 

was pretty told him 
[ hoped he liked that for it 
him more than half the coal he was burn- 
gave him a sharp 


mad. | 
music, cost 
ing to keep it up. | 
piece of my mind for changing the sys- 
tem of driving from that which I had pro- 
vided without consulting me on the sub 
ject. I told 
and 


him when he threw out his 
gearing put the belts 
back just as I made them, he would find 
the the 
power five or six 


pulleys and 


engine would give him same 


that it had 
years in its old location. 


done for 


PECULIAR ACTION OF A GOVERNOR. 
first which I 
built in Newark the governor had a more 
an- 
It did not sensibly 


In most of the engines 


or less uncomfortable action. This 
noyed me exceedingly 
affect the running of the engine, but was 
a drawhack to the appearance of the en- 
I was utterly at a loss 


for it, 


gine in motion 


how to account so I finally deter- 
would solve the problem by a 
the 


smaller en- 


mined | 
comparison of two engines of 
One of the 
gine for the rolling mill at Troy, where 


same 


size. these was 
the action of the governor was quite sat- 
isfactory; the other was an engine I had 
made for the Newark Lime and Cement 
Company, in which the action of the gov- 
After 
the 
problem up; I could get no light on the 
Soon after I had 


go to Troy and found my smaller engine 


ernor was very unsatisfactory. 


some weeks of comparison I gave 


subject. occasion to 

speed or 
Robert W. 
Hunt, the manager, informed me that they 
steel 


to finish at very small sizes, which they 


running at double its former 


at 224 revolutions per minute. 
when rolling 


employed this speed 


were then doing. The action of the gov- 
ernor which had before been so perfect 
was most abominable; the counterpoise 
flying up and down furiously between the 


I told Mr. 


something was hindering the 


extreme points of its action 
that 
action of the governor and asked him if 


Hunt 


he would have an examination made and 
let me know what he found. A few days 
after I received a letter from him saying 
he had but he 
added that that order had been completed 
the old 


speed and the governor was working as 


found nothing at all, 


and engine was running at its 














September 13, 1900. 


well as ever. In an instant the truth 


flashed upon me; it was the inertia of 


those polished cast-iron disks on the rock 


had 


caused all the 


thought so ‘much 
trouble Che 
increasing as the square of th 
had offered four 


to the reversing of thei 


er shaft which | 


of that 
inertia, 


speed, times the re 


sistance motion 


when the speed of the engine was doubled, 


and the of the link against th 


pressure 


block which was necessary to overcom: 


this resistance held the block fast he 
governor could not move it until it had 
accumulated sufficient force by change of 
its speed; then it moved it too far and 


so it was kept in constant violent motion 


Ol its range ol 


from one end to the other 
was thoroughly 


action y ashamed of 
inyself that when I had made the sub 
this 


ject of imertia a study for years, 


action should have been going on so 
ng, the most prominent thing before my 
eyes, and I never saw l 
enough at once for my new insigl 


will appear 


A SMALL ENGINE LARGE ENOUGH 


The Gautier steel works, which had 
been located in Jersey City, were 1 
moving to Johnstown, Pen having 
formed an alliance with the Cambria 


Iron and Steel ¢ 


te phi n W 
Com 


company 


Baldwin, manager of the Gautie1 


had 


gine suitable for driving at 


pany, given me an order for an et 


230 revolutions 
per minute their ten-inch train, or it may 


] 


have been an eight-incl 1 went to 


Jersey City and made a careful measurs 
nent of the indicated power! required te 
this lhe 


rather a large with a large and 


drive train engine used was 


one, 
} 1 
wheel 


heavy fly running at slow. spe¢ 


and driving the train at rapid spe 


by means of a belt. I found that my 10x 
20-inch engine direct connected with 
t train would, at 230 revolutions pet 
minute, be capable of turnishing twice the 
power they were then using I b 


an engine of that size with a fly 


about 8 feet in shipped it t 


diameter, 


Johnstown, and sent George Garraty 
iny most trusty erector, to set it up 


that M1 


ime severed his 


should say Baldwin had meat 
connection 
Gautier Steel Company, and it was then 


n the hands of parties who were strang 
ived a letter 
that on his 
he had found them just about to 
back ; 


1 
agreed tial a 


ers to my engines. I rece 


from Garraty stating arrival 


send thi 
engine everybody about the works 
had 
little engine to drive that 
\t his solicitation they prom 


man who sent that 
train to roll ste« 
Was a f 0] 


ised to do nothing until they should heat 


from me. I then wrote to the president 


\MIr. Douglas, 


measured the 


had carefully 
that 


and had 


utmost power which 
train had required at Jersey City, 
furnished an of supplying 
and I 


sure he would run no risk in setting it 


While Gar 


engine capabl 


double that power with ease, was 


up. This he consented to do 


with the 
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raty was erecting the engine they wer: 


making preparations in the mill to stall 


it it possible [here was great excite 


ment when it was started; the furnace 


men worked like beavers and succee: 


in teeding billets to the train twice 
rapidly as ever before, but 
not bring down its speed 


ally they lowered the steam pressure, but 


the engine did not stop until they had 

rrought this dow1 jo pound Then a 

great shout went up, not t themselve 
fe the engine which ad show 

self capable ot doub re utput \t 
tral nd te evTrams \ ( ] rl ed 


stockholders of the concern in 


off to the 


New York and Philadelphia to relieve 
their anxiety. Garraty left that night an 
ported himself to me the following 
morning \fter giving an account of the 
ss of the engine he added rl 
governor is working very badly; they have 
noticed it they ve thoug 

nly of the gv of the t t tl 
\\ By 1 re blk comcidence | had 
very 1 rning received the letter 
m Mr. Hunt which had opened my 
ves t t] ( I s | cuiol 1i¢ 
vy before | ( t ( derstoot 

4 FA ERNOR ¢ El 


Within 24 hours after my interview 


vith Garraty | had started for Johnstown, 
carrying with me two light steel levers 


replace thos disks Int t tine I had 
made the drawings and had _ the vel 
forged and finished, joint-pins set and key 


, 
rfect duplicates of the disks 


When | 


ld my purpose to Mr. Douglas he smiled 


Ways cut, pr 


net WOrKINY 


features 


il said, for the t f him he « ( 
See wh t d SKS ¢ he ChE shat 
d to do with the governor act How 
ver, they id not vet started their mght 
s t s | might hay the engine after ¢ 
Yclock, but it must be ready for S 
0 clock the next Ing I told hi 
hat as the cl ge wW d pro Ny occup 
ess tl n i t ght | mig 
safely assure 1 on that pow | engag 
ich t WwW the engines t he p ti 
7 oclock the evening and amused 
iyself the rest of the day about the mull 
e furious governor action was Ss rt 
ting | a d not stay ong in the en i 
n. In the evening we had the dis 
ff and the evers on and a connecter 
p, ran tl gine id for a te 1 
s to see t il l was a Ii \ 
k | vit] W 
strated tl dvant 
ges | had t Nt 29 p ( welgnt 
i ) YZ IT I 
eight of the disk t ers Ne 
rning | wet \ t st the effect 
s chang | ( Lhe 
or appeared to have gon cep, ii 
is not taking any inter t 1 
\ abou t I tne count p« ( t dd 
bout the middle of its range of actio1 
ly moving \ short distan 1) 
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down Oc isional \ \ftei calling Mr 
Douglas n to see what disks on the rock 


er-shaft, with their motion reversed 460 


times a minute, had to ao with the gov 


ernor actio1 d he ng his expressions 
ot admiration, | took the next train home 
\s might be suppose was not lone 
eliminating all traces of tl blunder from 
rawing | from engines already made 
HE HIGHES EI HI} \BOR INI ) 
| had rae I 1 John W Hyatt, of 


Newark, for a 6x12 engine to 


rey ti to drive an t 
tion mill worku 00 revolutions per n 
t pulverized bones to d 
for manutacturing titi vory | 


was the highest 


nute t ( ( plover n 
perhaps W st nt 
rine that la eve l Not £ 
ifter its completi l id a ca tron 
i young v introduced | 
self to n Hart b He told 

e had entes team-engine indica 
which he t ght would be superior 1 
the Richar licator is the px 
movemet very much lighter ai 
would draw traight vertical line H 
said he « 1 in the ype that I might 
give him an opportunity to test his in 
dicator o1 y high speed engine 
told him | thought I could do just what 


he wanted | took him down to Mr 


where the engine was run 


indicator rig on it, which 


using; he was of course great 


y pleased with tl remarkable oppo1 
tunity He took a number of diagrams 
with his dicat md they proved to be 
quite free from the vibrations which were 
produced by the Richards indicator at 
the same speed [ gave him a certif 


cate that these diagrams had been taken 


none 
plant wa ilterw | | derstood, re 
to Athany WN. ¥ 

Nac Q t reTicnice witi in 
ther Ox1 engine which I sold t 
William A. S t other of Prof 
Jol | S f spt 
manuf S N. Y Mr 
Sweet |] \ tt f borers se 
t sor f ther and a 
diff t ver nnect 
by a pipe v ce i] nclines 
\b t f tl length of tl 
pipe t p \ nt? luced in 
when tl ‘ t the pipe in the 
pp d of \ I I partly filled 
vitl vater My engine received its 
team from bott f this pipe below 
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the stop-valve. The boilers at the lower 
end were one day overloaded, and while I 
happened to be present, Mr. Sweet him- 
self opened the stop-valve for the pur- 
pose of getting an additional supply of 
steam from the upper battery, but he did 
not get it. What he did get was a charge 
of solid water which brought my engine 
to an instantaneous stop from a speed of 
350 revolutions per minute. I was stand- 
ing near the engine and saw shooting out 
from the joint of the back cylinder head, 
a sheet of water, which at the top 
struck the roof of the building. On ex- 
amination it was found that the steel key 
of the fly-wheel had been driven into the 
wrought-iron shaft almost half an inch 
and the shaft was bent. The engine suf- 
fered no other injury, the bolts of the 
cylinder head had not been strained to 








their elastic limit, and the nuts did not 
require to be tightened. The shaft was 
straightened, new key-seats were cut for 
the fly-wheel and the engine worked as 
well as ever; a pretty good proof of its 
general strength. 


FLY WHEELS 
| had an order from Mr. Mathieson, 
manager of the works of the National 


Tube Company, at McKeesport, Penn., for 
two engines, 28 and 32 inches diameter, 
The interest of this 
these 


with 48 inches stroke. 
story centers in the 
engines which made 125 revolutions per 
spindle 


former of 


minute. One day the governor 
stuck fast in its column, an accident I 
never knew to happen before or since, 
whether caused by a tight fit or for want 
of lubrication I do not remember. Of 
course the engine ran away like mad. Mr. 
Mathieson and I were in the engine room; 
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the last I saw of him his coat skirt was 
nearly horizontal as he rushed through the 
door. The engineer ran to screw down the 
starting valve. I thought that would be 
too long a process and ran in front of 
the fly-wheel to unhook the gab. On the 
instant, however, I feared what might 
be the possible effect in the cylinder of 
instantly arresting the motion of the ad- 
mission valves at an unknown point in the 
stroke at that speed, and I did not do it. 
In a few seconds the engineer had the 
valve closed and the engine soon slowed 
down. The fly-wheel, which was 20 feet 
in diameter, did not burst, and I was con- 
fident it would not. I never had an ac- 
cident to a fly-wheel, but this was the 
most severe test to which my fly-wheels 
were ever subjected. I have heard of 
to fly-wheels, in all of 


many accidents 





MR. PORTER’S FLY-WHEEL. 


which it was evident that they were so 
carelessly made it seemed as if they were 
intended to burst on a moderate accelera- 
tion of their speed 

This fly-wheel was necessarily made in 
in order to transport it, and the 
were so made as to be as strong 
as the section of the rim. As the accom- 
panying drawing will show, they were 
held together by two steel loops opened 
out of the solid and shrunk in as shown. 
It will be that 
iron at this point was equal to the sec- 


halves 
joints 


seen any section of cast 
tion of the rim, while the steel loops were 
stronger. The halves of the hub 


held together by bolts and steel rings. 


were 


AN ENGINEER'S LIMIT OF PRESSURE. 

I sold one engine for a rubber manu- 
factory in Cleveland, Ohio, and some 
months after received a letter from the 
proprietor saying he had been adding to 
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his machinery and the engine would not 
drive it all and would not give its guar- 
anteed power, and he wanted me to come 
immediately and see what was the mat- 
ter with it. On going imto the boiler 
room I saw that the steam gage showed 
only 55 pounds pressure. I asked the 
engineer why he carried so little pres- 
sure and he told me that the safety valve 
was set to blow off at 60 pounds, which 
he considered all the pressure a_ boiler 
ought to carry; that he had been an en- 
gineer several years on the Lakes where 
60 pounds was the greatest pressure al- 
lowed. I asked the proprietor if he had 
his boiler insured; he said he had, im the 
Hartford Boiler Insurance Company. I 
supposed that company had an 
He said: “Yes, and 
the corner on this 


said I 
agent in Cleveland. 
its office is around 





block, and if you want to see him I pre- 
sume I can have him here in 10 minutes.” 
Pretty soon he appeared and I said to 
him: “I understand you have insured this 
boiler.” 

“Tes.” 

“Have 
tion of it?” 

“T have.” 

“What would you consider a safe pres- 


you made a personal examina- 


sure to carry?” 
“One hundred and twenty pounds.” 
“Would hold it insured at 
pressure ?” 
“Certainly, it would be perfectly safe.” 
“Now,” said I to the proprietor, “you 
will observe that my guarantee of power 
assumes a pressure of 85 pounds, and 
you have no excuse for not carrying that 


vou that 


pressure, and if you do so you will have 
no trouble; as for the practice on the 
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Lakes, if you will come to New York we 
will show you that on our river and sound 
steamboats the practice is to carry only 
25 pounds pressure. He readily agreed 
to carry the higher pressure which he 
found ample; so I was fooled into going 
to Cleveland pretty much for nothing. 
Afterward I went there to a better pur- 
pose. 
A LARGE ENGINE. 

The uniform success of my rolling-mill 
engines encouraged the Cambria Iron and 
Steel Company, of Johnstown, Penn., to 
order from me an engine to drive their 
For this purpose I made the 
largest engine I had yet made, 40-inch 
cylinder by 48-inch stroke. It was alto- 
gether too large to be built in the Hewes 


rail train. 
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the manufacturing system which I was 
planning in my mind I intended should 
be wholly a manufacture of pieces. 

The boilers at Johnstown were located 
over the heating furnaces utilizing their 
waste heat, and were scattered all over 
The largest steam pipes were 
diameter, 1 gave 
order to make a steam receiver 5 feet in 
diameter and 15 feet high, to be set close 
to the cylinder of the engine. They made 
it 18 feet high, the width of the sheets 
favoring this greater hight. I took the 
steam by an 8-inch pipe entering at the 
top of this receiver and extending down 
12 feet; from the top of the receiver | 


the works. 


8 inches in them an 


took the steam over to the engine by a 
12-inch pipe. I drained the water from 
the bottom of this receiver by the largest 


J 

















& Phillips Iron Works, so I had the 
ror T 
| 
| 
; 
‘  . 
| 
! 
r 7 by 
’ iL] ' ) 
| 
ih a9 f 
] 4 ™ 7 \ 
| te 6/'-+, 
| riio 
| 2% 
| | 
a2 Ant | 
} 
| 
a Nh {2} H ~2- ped 
} i h 
} ’ 
! 
MR. FRITZ’ 


parts, except the valve gear, constructed 
in three different establishments in Phila 
The bed, which weighed 40,000 
pounds, was cast and finished at the I. P. 


delphia. 


Morris & Company’s works, the cylinder 
was cast and finished by James Moore, 
who also turned the shaft, and the crank 
disk was turned and bored by William 
Sellers & Co. The several parts were 
not brought together until they met at 
Johnstown. The Cambria Company made 


their own fly-wheel. I spent considerable 
time while the work was in i 
Newark and 
measuring rods, 


progress in 
Philadel- 
templets 
together 
confirmed 


traveling between 


phia_ carrying 


and Everything came 


gages 


without a hitch, which me in 
the belief that putting engines together 
and taking them down again in the shop 


was a great waste of time and space, and 
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Nason trap from which a one-inch stream 


of water was delivered continually. | 


set in the side of this receiver four try 


cocks, one above another three feet 
apart. From the lowest the steam blew 
as white as a sheet, from each one suc 


cessively it blew with less color, and from 


the upper one it was quite invisible 
I set a steam gage on this receiver, and 
that the 
ance was on the engine the pressure did 


This assur- 


it showed when greatest resist- 


not fall more than 3 pounds 


ance of dry steam in the cylinder was 


vital to the success of the engine 


started at 80 revolu- 


The engine was 
tions per minute. This was the same 
speed at which their old engine was 


supposed to run, but practically its speed 
had always fallen to 60 revolutions when 


ever two passes were in the rolls to- 


339 
gether. I should say here that the new 
engine was set at the opposite end of 


the train from the old one, and the only 
change made was disconnecting the old en 
The 
that 
with the new engine four or even five 
the 
ously and the speed of the engine never 
fell below 80 per 
minute. result first 
tons of 


gine and connecting the new one. 


advantage was found in the facts 


passes could be in rolls simultane 
revolutions 
that 

2400 
tons, which 
the This latter 
product of they had 
proud and which they claimed exceeded 
that of any other mill. Mr. Daniel Jones, 


their chief engineer, increased the speed 


sensibly 
The 
train 


was the 


week the turned out 


instead of 1200 was 


limit. 


rails 
former was a 


which been quite 


of the engine five revolutions per min 
ute each week for four successive weeks 


by changing the governor pulley for a 
larger one. This he did every Sunday 
when the mill was idle, increasing the 
speed finally to 100 revolutions per min 
ute and the production to 3000 tons 
per week He prided himself on 


doing this without the men at the hooks 


finding it out, which if they had might 


have made trouble. This seems a very 


small thing to say when for many years 
the 


output of a rail train has been 3000 


tons a day without the aid of human 
hands; but at that time it was consid 
ered an immense achievement It was 


also a remarkable thing for the company 
financially, as directly after a greatly in 


creased demand for steel rails appeared 
the $60 
which it was maintained for some time 
Mr had insisted that the 
inder have a support at the back 
felt that without it the 
the piston weighing 3600 


pounds would produce a deflection; so a 


and price rose to per ton, at 


Jones cyl- 
should 
end, as he sure 


running of 


support was built under the end of the 
cylinder, which was cast with a corre 
sponding projection underneath. These 


surfaces were planed parallel with each 
other, but I took pains to secure a space 
between them sufficient to admit a sheet 
of paper, and when the engine was run 
ning I was able to draw a sheet of paper 
that without its being 
the 
sufficient as | 


Mr 


through space 
the 
inder from the bed to be 
had 
laughed 
The fly 


pany made for this engine interested m« 


seized, showing support of cyl 


Jone - 


claimed it would be 


wheel which the Cambria Com 


greatly, the hub and arms were cast in 


one piece as a spider and, of course, 
were free from internal stram. The rim 
was also cast in one piece. The man 
ner in which the arms were united te 
the rim is shown in the accompanying 
cut [he spaces at the sides and end 
were Y¢ inch wide; these were filled with 


oak, into which long slender steel wedges 
were driven from each side, as many as 
This 


fly-wheel, I learned, was the invention of 


they would contain wonderful 
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John Fritz, made while he was superin- 
tendent of the Cambria works. 

The engine had many visitors, among 
whom I particularly remember Mr. 
Otis Mr. Wellman, hap- 
pened to meet there. Their visit result- 
ed in an order for an engine of the same 
mill which 
I received 


and whom | 


size to drive the new plate 
Mr. Otis was about building. 
also three other orders for duplicates of 
this engine, one from the Pennsylvania 
Steel Company, one from the Bethlehem 
Steel Company and a second order from 


the Cambria Company themselves. An 
incident connected with the latter order 
\N ALTERED TELEGRAM. 


mention, as showing the contrast 
the the 
way of doing business. I received a tele- 
eram from the Cambria Company, read- 


I will 


between brutal and considerate 


“You are wanted here at once about 
I learned afterward that 


Ing: 
another engine.” 
this telegram as written by Mr. Powell 


Stackhouse, the general manager, did not 








i. ¢ 
{ 
A 
FIG, 37 Sliding Pyramids formed 


under Hammer Blow 





but 


once.” 


contain the last three words, read: 
“You are wanted here at Mr. 
Stackhouse had written this telegram and 
had laid it on his table for a boy to take 
At that 


his office 


to the telegraph operator. 
moment Mr. Jones came into 
and read the telegram, when the follow- 


ing conversation took place: 


Mr Jones: “It will never do to send 
this in that shape.” 

Mr. Stackhouse: “Why not?” 

Mr. Jones: “It will break Porter all 
up.” 

Mr. Stackhouse: “How so?” 

Vr. Jones: “The only thing he can 


think of will be that some great disaster 

has happened to his engine.” 

Mr. Jones thereupon added 

which 
pro 


No answer. 
the words “about another engine,” 
changed the 
duced by the telegram 


somewhat impression 





mentioned some time that in 


Italy, 
an extensive utilization of the 
In Sicily 


only is coal expensive, but there is 


We 
the 
expensive, 


ago 


north of where coal is vers 


water-powers is going on not 


a scar 
city of good water-power, so in that island 
gas are said to be superseding 


engines 
steam engines. Recently a 400-h.p. Dowson 
gas engine has been installed in a certain 
contemplates 


and the 


also installing two 250-h.p. gas engines. 


factory, company 
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Experimental Technology of Defor- ELATIONS BETWEEN ENERGY FOR COMPRES- 
SION AND FOR IMPACT. 


mation of Materials, and Its 
Application to Metal-Work- 
ing Processes—V. 


3y experiments of Mr. Kick and others 
it has been shown, that the work required 
deformation 1s 
compression, 


for procuring a certain 


greater by impact than by 


BY H. I. HANNOVER there being understood by the employed 

- work of impact that amount of work 

SECTION IV. EXPERIMENTS ON IMPACT which the falling weight contains in the 
AND THEIR PRACTICAL APPLICATION TO moment of touching, that is, half of the 
FORGING AND CHISELING. obtained vis viva, or the falling weight 
As is probably known to the reader, the multiplied by the hight of falling. But 


while the relation between the necessary 
work by compression and by impact may 
reach %4 or other 
cases under 1%4, because many different 


deformation produced by a certain varia- 
tion of force requires a certain time to be 
completed, a phenomenon which is termed more, it decreases in 
the elastic afterworking. On this there 
has been made a great amount of experi- 
ments, the results of which cannot, how 


circumstances here also play a part. 
In impact tests the work is chiefly lost 
in imparting a movement to the support 


ever, be comprised in a simple law. 
of the material ; consequently in the case of 


Nevertheless it may be said, that when 
the deformation is done slowly or at a_ forging, in imparting a movement to the 
anvil, to a smaller extent in heating the 
red-hot material 


moderate velocity (for instance 10 to 100 
work 
the 


the material (in forging 


wll be 


millimeters in a_ second) 


required for producing it the hereby consumed work is, however, 
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FIG.40 Showing Horizontal Stresses 
1 
FIG.39 Wedge forced into Material 
because it assists in 
warm, often to a 


not entirely useless 
keeping the material 


degree by no means unessential), in fling- 


the 
probably is 


the velocity is, 
a fact that 


the greater vis viva,* which is lost in giv- 


greater greatcr 


caused by 


ing the hammer somewhat aloft again and 
If the material 


ing the yielding molecules a greater ac- 
celeration. Hence, if want to 
lead down quickly to a certain form, we 


we in producing sound, etc 


press 
is very elastic, a large amount of work 
pres- is lost, thus for all the 

the work, if the hammer strikes a spring, be 
cause this stretches itself again and flings 
The loss of work 


use a proportionately large instance almost 


very likely in 
molecules a greater acceleration, but per- 


must 


sure, order to give 


haps also because the lead subjected to the hammer high aloft. 
a smaller pressure by the slow deforma- in compression is, on the contrary, usually 


tion constantly gets time for,the spontan- smaller, thus for instance the loss by fric- 


eous annealing mentioned in Section tion in a hydraulic forging-press. 
II—B. The circumstances are, however, By experiments on compression of cop- 


per cylinders and lead cylinders by shock 
Kick has shown, that when the velocity of 
the then the 
deformation 
work of impact will be the same, whether 
it is a smaller hammer, which falls from 


very different for the different materials, 
for, while lead for hours or days con- 


tinues to settle perceptibly under a suit- blow varies not too much, 


able load, iron, copper, bronze and brass corresponding to a certain 
for instance will in a few seconds for the 
most part have completed the deformation 
corresponding to an accomplished varia- a greater hight or vice versa; and this rule 
is true within rather large variations of 
be within 
from 3 to 10 » that it 


be applied to common steam-hammers 


tion of force. Without discussing in de- 


been ve- 


the 


tail the experiments which have velocity, it may supposed 


made on similar processes when locities meters, s 


force—as by the mentioned examples—is may 


While thus 


quired for producing a certain deforma- 


not acting very quickly, we will go on to a greater work will be re- 


consider the conditions. when the force 


acts on the material by a blow, such as is when we employ a blow instead of 


the fall of a 


tion 
compression, the work required by this 


large 


the case for instance by 
the same within rather 
limits of We 


now examine how the conditions will be 


hammer. blow will be 


velocity will, however, 
*Tantamount to momentum, or the product 
of the mass by the square of the velocity. 2d. 
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when we try to blows instead 


use Scicral 
of one blow. 
NFLUENCE OF VELOCITY, WEIGHT AND NUM- 
BER OF BLOWS. 

With a soft metal, as for instance lead, 


Professor Codron* have 


def 


experiments of 
that 

cylinder thereof was obtained by a smaller 
work 
times from a small hight than when he 
let it fall a fewer number of times from 
a greater hight. It is this fact which the 
makes 
prefers to forge almost white-hot iron and 
steel with 
small velocity instead of steam-hammers 


shown certain rmation on a 


when he let a hammer fall several 


practical smith use of when he 


by means of steam-hammers 
with top steam and greater velocity. To 
from the sound it is to be believed, 
falls from larger hights on as 
soft metals as lead, a comparatively large 


judge 


that by 


work is lost by the shaking of the anvil 
and perhaps also in heating the material, 


but a proper explanation of the fact is 
lacking. ° 

\lr. Codron has found the exact reverse 
to be the case when he forged a cool 
irass cylinder or cold cylinders of copper 


1; then it was proved that for the 


same weight the work of the blow was 
etter turned to account when the hight 
f the fall was great. This 1s in accord- 


which Mr 


work was required for pro- 


ance with the fact Kick found, 
that a smaller 
ducing a certain deformation on a copper 
cylinder when the deformation was pro- 
cured by a few blows from a greater hight 
than when they were procured by 


a smaller 


more 
blows of the same hammer from 
hight.+ This may be explained as follows, 
that with the cold copper, a 
tain part of the work is lost in overcom- 


elastic cer- 


ing resistances within the limit of elas- 


ticity, whereby in fact as yet no perma- 
nent deformation is obtained, so that this 
part of the consumed work is lost several 
times when several blows are employed 
The case must be somewhat similar 
warm as 


1000 de- 


when iron and steel are not so 
just mentioned, but below about 
grees C., that is, possessing a considerable 
elasticity. Then it will be profitable to use 
fewer blows with a great velocity. Prac- 
tically it is therefore preferred in the forg- 
ing of large iron and steel pieces at the 
beginning, i.e., while they are more than 
1000 degrees C. warm, to let the hammer 
fall from a small hight, and later, when 
the temperature is diminished, from a 
greater hight, so that the deformation may 
be procured without too many blows be- 


*They are 





mentioned in his previously 
named paper: “Procédés de forgeage dans |'in- 
dustrie,”” Paris, 1896-98, vol. I, p. 90. 
*+When, however, Mr. Kick in his book, pages 
91-92, considers it generally trué that one 
violent blow conta‘'ning the same work as 
many light blows a.ways does much more ef- 
fect than these, this supposition is, according 
to the named experiments of Mr. Codron with 
lead cylinders, wrong. That it is true re- 
specting brass and cast iron has been found 
also by Professor Martens in Berlin (‘‘Mitth 
der kgl. techn. Versuchsanstalten zu Berlin,” 
1891, pp. 13 and 34), and respecting cast iron 
moreover by Professor Sellergren in Stock- 
holm (see “Svensk teknisk Tidsskrift, afd 
foer Mekanik och Elektroteknik,”” 1898, p. 5) 
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fore the blocks have becom to 
With 
iron and steel, which cool comparatively 
quickly, it is correct to and 
quick blows, and here hammers with com- 


with 


smaller and middle-sized pieces ot 


use many 
paratively small falling weights, but 
top steam, are appropriate. 

In the case of hammers having a very 


] 


] weight for forging large 


large iron and 
steel pieces, the employment of top steam 
so brutal an action that the 
frame of the hammer might break 

That Mr. Kick’s law about thy 


tional resistances is applicable to shock, 


would have 
propor 
and consequently to forging, is mentioned 
in Section I1—C. 

As to tne pi 
shock, it 1s 
as by compression, namely slidings 
Mr 


of clay 


cess of deformation by 
circumstances 


Phus 


a cylinder 


due to similar 
Kick has shown that when 
falls owing to its weight, it will 


below at the 


when striking spread out 
1 sliding cone forcing itself up int 


When 


material G 


side, 
it from 


37, fal 
invil A, the 


} . : +} ¢ terial 
veecause In the mater4rial 


below. a hammer H, Fig 


t} 


] . 
iS on the 


resting on the 


material will be stretched, 


there are formed 


two sliding pyramids, shown dotted, which 


are moving toward each other, and force 
] 


the material around them sideways 


[he deformation is, however, not the 
same by shock as by compression. When 
we previously have spoken about the 


1 


deformations of cylinders by 
thought he reduction of 
their hight, but not of the 


impact, we 
have only of t 
form which the 
Now, it 


may certainly sometimes by hammering 


surface of the cylinder takes 
(shock) swell out just as by pressing (com 


pression), so that the cylinder becomes 


barrel-shaped; but if the hammer is light, 


and falls only from a small hight, the cyl- 
inder will take the form of a sand glass, 
Fig. 38, because the material owing to the 
blows will be stretched chiefly on the top 
and the under side, while the action does 
not go far 
sand-glass shape was, as mentioned in a 


in depth. By pressing, the 


note in Section I—A, at any rate only ob- 
tained on special occasions, when there 
was a soft material between the test piece 
and the pressure plates 

It might seem to be at variance with the 
experiments of Mr. Kick Fig. 12) 
that thus by light blows of a hammer the 
top and bottom sides spread out 


(see : 
without 
being greased. An explanation thereof is, 


indeed, not known. Possibly, it may be 
explained by the fact that light blows only 
touch small areas at the time, so that for 
only a 


(cone, pyramid, etc.) is 


every blow small sliding body 


pressed down, 
which, for the most part, only forces the 
material the 


at the same time something similar is go- 


near surface aside, while 


ing on at the face touching the anvil 
THE FORCE OF A BLOW 
3esides there have been made several 


attempts to find out how great the pres- 
sure by shock is at the moment when it is 
maximum, and it appears that very large 


34! 


Suppose that a ham 
strikes 


a piece of material with a velocity of fo 


pressure may occul 


mer, weighing only 1 kilogram, 


meters, and makes an impression into it ot 
0.0001 meter = ,; millimeter, then the av- 
erage pressure is about 50,000 kilograms 


because 


Wx V* 1 X 100 
= = about 
2Z£5 2X g.5 X v.0001 
50, 000, 
It will not be surprising, theretore, tha 


for instance, a press which could produ 


a pressure of 40,000 kilograms was found 
to be 


powerless, where a hammer weigh 


ing 30 kilograms and falling only 1 me 

ter was still able to produce a useful 
deformation For common forging th 

hammer is more table than the pr 

but besides, the hammer will be preferabk 
to a hydraulic pre especially in the 
welding of iron balls and other welding 
work, because its rapid and violent actio 

immediately is transferred to the flu 


slag, which must be removed from the 
material as quickly as possible. On th 
contrary, hydraulic forging-presses  aré 
better adapted to the compressing of stee 
ingots than are steam-hammers, because 
the ichior f the hammer dokx n 
penetrat »faru re he pres 
sure of the press On steel ingot 
whi doe not, like a ron ball, con 
sist partly of soliditied and partly of 
fluid portions, but is partly homogen 
ous, the action of the hammer is chietly a 
compression in its upper and lower part, 
while the press effects a squeezing through 
out the whole ingot, and as mentioned al 
ways makes the middle expand laterally 
In other words, the hammer effects a 
more considerable deformation in- and 
near the point of contact than the press, 


and this is on the whole characteristic of 
action by shock. In that respect we may 
refer to the manner mentioned later, in 


which the so-called Hartmann’s lines o¢ 


cur by shooting through a steel plate 
CHISELING 


the hammer as stated is able 


very 


Because 
pressures, it is 
We 


how 


to give large , as 
for 
the 


will 


will 
upon 
first we 


known, used for chiseling. 
this 
whole 


reason briefly state 
chiseling is done At 
that the 
steady pressure 


When 
wedge down into 


assume hisel is subjected to 
of blows 
P, Fig. 39, 
a body, as shown, its 
progress will be counteracted partly by 
the reactions p’ perpendicular to its sides, 
the the 
lastly by the resistance P 


instead 


a pressure forces a 


partly by friction on sides and 
acting on the 
edge itself. 

The 


distributed on the 


reactions fp will not be uniformly 


faces of the wedge, 


side 
but will be smaller above, where the ma 
terial can more easily escape upward, than 


farther below, and where it consequently 


wu weight of the hammer; } 
7 the acceleration due to gravity (ex 
pressed in meters per second): s the depth 
of the impression in the materia! Ed 


velocity ; 








os 
+ 
to 


will have a tendency to swell. The re- 
sultants 7’ of the referred to 
attack consequently at a point somewhat 


below the middle of the working sides of 


reactions 


the wedge. The friction on each of these 
is f P’. This friction will endeavor to pull 
the matérial down at a (see Fig. 39), that 
is, it will counteract the recently men- 


tioned swelling. Thus it has been shown 


by experiments, that when we take a 
wedge broader than the breadth of an 
iron, copper or lead bar, so that the ma- 
terial can easily escape at the narrow 
edges of the wedge, the material will not 
swell at a, but on the contrary it will 


sink down. In other cases we can make 
the material sink close by the wedge, but 


some distance therefrom. 


rise 
The smaller the angle of the edge is 

made, the smaller will be the force P 

required for the driving down of the 


wedge by pressure or blow; but as the 
edge itself must be able to bear the pres- 
sure P, without breaking, there are here- 
by set bounds to the diminishing of the 
angle of the edge. In lead it is possible 
to go as far down as 20 degrees, while 
the angle for cold iron must be at least 
60 degrees, when the wedge is driven by 
blows 

\s to materials which can be split along 
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the material besides contracting from 


side to side either rises up from the sup- 
port right under the edge, Fig. 41a, or 
rises at its ends, Fig. 41b, or both at the 
The rising of the ends is of 
because the 
farther 


same time. 
effectuated, 
Fig. 41a, in penetrating 
the raised part, situated right under the 
edge, down, so that it again touches the 


course wedge, 


presses 


support. 

Now, chisels act in the same manner as 
the wedges here mentioned, only they ar 
driven down by the blows instead of by 
pressure, That practically the chisel form 
FBCDG, Fig. 42, or other forms 
used instead of the wedge form ACE 


are 


is of course done only for facilitating the 


farther penetrating, because we hereby 
obtain that the 
penetrating without deforming the material 


more and more, which of course would 


wedge can continue its 


uselessly increase the necessary work.* 


( To be 


continued. ) 





A patent was issued to a man in New 
York State for a device which we imag- 
would be great for the 


It is for breaking hens of the 


ine fun average 
small boy 
habit of eating eggs. 


an insulated receptacle to which the sec- 


An egg is placed in 


ondary of an induction coil is connected. 
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The Correspondence School—lIts Re- 
lation to Technical Education 
and Some of Its Results.* 


BY J. J. CLARKE. 

At the 1899 meeting of the Society for 
the Promotion of Engineering Education, 
held at Columbus, Ohio, a paper was pre- 
sented by Prof. Edgar Marburg, entitled 
“The Correspondence School in Technical 
Education.”+ The paper aroused consider- 
erable interest and was discussed quite 
generally, with the result that a Commit- 
tee on Industrial Education was appointed, 
of which Prof. J. B. Johnson was chair- 
man. This committee reported at the 
New York meeting the following year.t 

At the time Professor Marburg prepared 
his paper, the total number of students en- 
rolled in the International Correspondence 
Schools was about 80,000, and at the time 
the committee made its report, the num- 
ber of students enrolled was about 181,- 
ooo. It was impossible at that time to fur- 
nish reliable figures in regard to the work 
being consequently, both 
Professor Marburg’s paper and the report 


accomplished ; 


of the committee were, in some respects, 
unsatisfactory and unjust to the corres- 
pondence school 
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FIG..41 Acsion under a penetrating Wedge \ 
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FIG. 42 Chisel 
fibers, as for instance wood or fibrous A metallic plate is placed around the re In order that you may understand 
tion, ?; may become O, when the wedge  ceptacle so that the hen will have to stand = several of the facts that I am about to 


is driven some way down in the direction 
of the the then 
split a front of the edge 
the 


because material 
little im 


horizontal 


fibers, 
will 
owing to components 1” 
a 
2 
the wedge effects on the material. 
The that the the 
action of the named components will be 
stretched lengthways. It will 
the 
moving of 


cos. —, Fig. 4o, of the pressure which 


fact is, material by 
be under- 
pressure P 
the 
in a tough body, 


herefrom, how 


the 


stood 
necessary to wedge 
at first but 


-which has a breadth equal to that of the 


increases, 


wedge, reaches a maximum, namely, when 


the components 7’ cos begin to facili- 
tate the intrusion of the wedge, because 
they produce a sufficiently great horizontal 
pull in the lower part of the metal bar; 
thereby this will be stretched at the point, 
breaks. Generally the 


where it later on 


body will break before the wedge has 
gone through, and the sooner and more 
That 
this really is the case may be seen from 


sudden the less tough the body is 


the fact, that there arises a contraction— 


just as by a tension-test—before the rup 


ture occurs on the named spot, so that 


on this plate m order to eat the egg, and 
the other terminal of the induction coil is 
connected to the plate; a battery, of course, 
is connected to the primary of the coil. 
When the hen stands on the plate to par- 
take of the (hen- ) fruit, 


gets a shock, which is supposed to culti- 


f mrbidden she 
vate in her a strong distaste for eggs as an 
diet. Of the 
shock has already been applied to other 


article of course, electric 
similar purposes, such as to cure a balky 
horse, and as a remedy for discordant cat 
music, etce., and it seems to us its appli- 


cation is pretty obvious. 





The following uncommon metallic im- 
purities are stated to have been found in 
metallic zinc: silver, 0.0017 per cent. in 
spelter from Upper Silesia; thallium, 1.40 
cent. m ia from 
scrap; indium, 0.0524 per cent. in spelter 
from Freiberg, Saxony; magnesium, 0.46 


per specimen smelted 


per cent.; aluminum, 0.17 per cent.; an- 
0.0249 per cent. in 
The Metal Industry. 


timony, zine from 


Missouri 





*Respecting experiments of Mr. Codron on 
this work and deformation, etec., in lead, cop- 
per and steel, see “Bulletin de la Société d’en- 
couragement,”’ 1901, I, pp. 332 and 482. 


bring to your attention, it will be well to 
consider the enrolment figures for the va- 
rious years since the organization of the 
International Correspondence Schools. 

From October 1, 1891 to December 31, 
1893, the total number of students en- 
rolled was 3105. 

The number of new students enrolled to 
December 31, 1894, 25090; 1895, 4491; 
1896, 6530; 1897, 13,677; 1808, 38,572; 
1899, 71,885. 

Since December 31, 1899, we have been 
the 
than 100,000 per year, the total number to 


enrolling students at rate of more 


and including June 27, 1906, being 902,- 


goo. 
It will be noted that up to and includ- 
ing the enrolment for 1897, the increase 


in the number of students was compara- 


tively even. At this date, however, the 


the number of students increased very re- 


*Read at the Ithaca meeting of the Ameri 
can Association for the Advancement of Sci 
ence, June 30, 1906, before Section D, Mechan- 
ical Science and Engineering. 

+Proceedings of the Society for the Promo- 
tion of Engineering Education, Vol. VII, p. 80. 

tProceedings of the Society for the Promo 
tion of Engineering Education, Vol. VIII, 
p. 28. 
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There are two reasons for this 
Pre- 


markably. 


sudden increase in the enrolment. 
vious to January 1, 1898, the students re- 
ceived their textbooks in the form of 
paper covered pamphlets, averaging about 
50 pages each, and these were sent only 
one at a time to each student as he pro- 
The result was 


that if a student failed to complete his 


gressed with his studies. 


course, he had on hand not more than two 
instruction papers in advance of the last 
one he had studied. This tended to create 
a dissatisfaction, and, to overcome it, we 
reprinted the entire text of the course, 
and sent to every student, at the time of 
his enrolment, a set of term 
bound volumes. These volumes contained 
that the student 
ceive in connection with his course of in- 


what we 


everything would re- 
struction, and if he failed to complete the 
course he had his bound volumes at any 
rate, and could continue studying by him- 
self if he so This 
sulted in a great increase in the number of 


desired feature re- 


students. Further, previous to the latter 
part of 1897, the students were obtained 
solely by newspaper and magazine adver- 
tising. They were all enrolled through 
the mails and no pressure was brought to 
About 
the time we began printing bound vol- 
umes we began to organize a force of so- 


induce them to become students. 


licitors. These solicitors interviewed the 
prospective student personally, and natur- 
ally did everything they could to increase 
The 
shown by the figures above quoted. 

In 1899 and 1900, the 
students enrolled was so great, relatively 


the number of students result is 


number of new 


speaking, that it was impossible to furnish 
any definite figures to the committee or to 
Prof. Marburg to substantiate our claims, 
and we, ourselves could not predict defi- 
The 


enrolment has been comparatively steady 


nitely what the outcome would be. 


during the past seven years, and we are 
better able to present to the society facts 
and statistics that will enable you to judge 
of the work we are doing. At the same 
give full and com- 
plete information in regard to the benefits 
We 


ceived hundreds and thousands of letters 


time, we cannot you 


derived by our students. have re- 


from students who have never sent in any 


work at all to be examined and corrected, 
lv work on one sub- 


or who have sent in on 
ject, as for example, arithmetic, in which 
letters they have stated that they have de- 


rived great benefit from their courses 


On inquiry we found that these students 
had from their 
and had 

prepared that they did not desire to go to 


studied bound volumes, 


that the text been so carefully 
the trouble of writing out the answers to 
the examination questions, and 
ing 


ploma or certificate, they had never sent 


not car- 


whether or not they obtained a di- 
in any work 

Before pursuing this subject further, it 
will be well to consider the character of 
the courses we Offer, and the reason why 


we offer so many different courses. Our 
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system of education is based on an idea 
that is almost directly opposite the views 


held by the regular schools and colleges 
Che 


aims to educate a man broadly; 


regular technical school or college 
our aims, 
is to educate him only 


The 


shall 


on the contrary, 
along some particular line college 


demands that a student have cet 


tain educational qualifications to enter it, 
ap- 
proximately the same length of time, and 


and that all these students study for 


when they have finished their courses they 
are supposed to be qualified to enter any 
one of a number of branches in some par- 
ticular profession. We, on the contrary, 
are aiming to make our courses fit the 
particular needs of the student who takes 
them, If a employed as a 


helper in some shop, and desires to be- 


student 1s 


come a_ stationary engineer, or ‘drafts 


man, or bookkeeper, or to follow any 
other special branch of industry, we can 
will fit 


the particular position he 


him for 
has in 


offer him a course that 
mind 
Such a student does not wish or desire to 
be forced to study anything that is not 


strictly necessary for him to learn in 


order to fill the position he is aiming at 


Consequently, without citing other in 
stances, it may be stated that every one of 
with a few 


our courses, exceptions, per 


haps, is a special course. If a person de- 
sires to take up bridge engineering, and 
does not wish to learn the other branches 
offer 
sridge Engineering course. He 


of civil engineering, we him our 


studies 


only those subjects that are necessary for 


him to know in order for him to under- 
regard to 


stand everything we teach in 


bridge engineering. If the person wishes 


to study stenography, we offer him our 
Stenographic Cours¢ If, however, he 
wishes to take a course that would cor 


respond to a course in a business college, 
we offer him our Complete Commercial 
Course, which includes bookkeeping, 
stenography, and other subjects. If a stu 
dent desires to study mechanical drawing, 
and does not wish to take our Mechanical 


or Mechanical 


Engineering Course, we 
will offer him our Course in Mechanical 
Drawing, and will not compel him to 


study any other subject. There are many 


persons who already have a good know 
ledge of mathematics and who have a good 


general education. They find it necessary 


to have some knowledge of mechanical 
drawing, but do not wish to study aay 
other subject. Such a person can _ tak: 
our Mechanical Drawing Course and 


learn the latest and best methods in us 


in the leading drafting rooms of the 
country 
stand 


Considered from a_ pedagogical 


point, our methods are a distinct depart 
ure from anything previously in existence 
What has been stated here with regard to 
the methods of the International Corre 
spondence Schools, applies with equal force 
to a number of other correspondence 
schools. These remarks do not apply to all 


correspondence schools, however, for the 


“ 
oe 
“ 


reason that som xt them are conducted 
along an entirely different line \ttempts 
have been made to mduct correspond 
ence schools by means of what may be 


textbooks, such as at 
’ 


school or 


termed the regular 


used in the ordinary college 


lheir plan is to purchase these textbooks, 
direct the 
} 


student to study a certain num 


er Of pages or chapters and then answer 


a set of questions [he student's an 
wers are corrected and returned to him, 
and if he desires to be informed regard 


ing anything not clearly explained in the 
text, he schools and ob- 
desired He pro 
intil he has finished the 
particular textbook he Such 


schools, 


may write to the 


tain the information 
ceeds in this way 
is studying 


however, have always failed, or 


at any rate have made very little progress, 
for the reasov that the ordinary textbook 


} 


Is not adapted to the use of a 


person 
thod 1s 
University of Chicago 
The student takes are 


but does 


studying by himself \nother m 


that in use by the 
gular college course, 


a part of the work at home. He 


cannot get his degree, however, without 


taking about half the « residence 


urse mn 
hs y : 
his plan offers very few advantages over 


taking a college course in the regular man 


ner (he student must have the 


same 
preparation and must do the same amount 


of work as any other student taking the 


same course or subject The only re 


quirement necessary to become a student 


of the International Correspondence 


Schools is an ability to read the English 
language and write it sufficiently well to 
be understood. Sometimes even this re 
auirement is not fulfilled, as the = stu 


dent will get someone else to write his 


answers to the examination questions for 


him, from dictation This is especially 
true of students speaking some language 
english \ case 


i short time 


other than came up only 


ago ot a German who was 


unable to write English but who induced 


his wife to translate the text matter to him 


He dictated the answers to the examina 


tion questions, which she wrote down 


and his work was irrected by our In 


struction Department in the usual way 


This is not an isolated case, but is one 


that occurs w considerable frequency 


among such students 

Inasmuch as nearly every student has 
i detinite object in view when he takes 
course, he naturally objects to anything 
that will delay him in obtaining the know 
ledge he de sires Asa. msequence, we 
frequently have several textbooks treat 
ing on the same subject In some cases 


the textbooks differ quite materially in the 


amount of ground covered and in the 
treatment; in other cases they differ very 
slightly For example, take the subje 

of arithmeti We have a very complet 
arithmetic that is used in our English 
Branches, Teachers’, and Commercial 
Courses, while for our technical courses 
the arithmetics are all of about the same 
size; they may differ slightly in the meth 


ods of treatment, but principally in the 








fact that 
tations, etc 
the student is supposed to be concerned in 
For 


the 


the examples and illustrative ci- 
relate to matters with which 


connection with his course of study. 


example: in the arithmetic used in 
School of Mines, the examples, etc., relate 
to matters pertaining to mining. Another 
arithmetic similar but having dif- 
ferent examples and illustrative citations 

School of 


to be 


very 
is used for the courses in the 
Metallurgy. This 
stretching the point considerably, but our 


may appéar 
chief aim is to keep the student interested 
to teach him something 
bearing directly the 
taking in connection with the study of 


in his work and 
upon course he is 
every subject in that course. 

As to the results we have accomplished, 
it is, as before stated, impossible to fur- 
nish exact figures. Many students enroll 
for the purpose of studying certain sub 
jects that will enable them to pass an ex- 
amination, such as for a license for a mine 


foreman, for engineer, etc. They do not 


care whether they complete a course or 
not, provided they get the information 
they need in order to pass the examina 
tion. Quite a large number of students 


taking our courses in Marine Engineering 
They sim 


never send in any work at all. 
ply take their bound volumes, study from 
them, pass their examination, and get their 
license for one of the different grades of 
engineering. Several years ago, the writer 
had considerable correspondence with the 
assistant foreman of the boiler department 
of the Richmond Locomotive Works. He 
was very enthusiastic regarding his work, 
and organized a class of about 35 persons 
employed in the boiler department, most 
of whom enrolled with us for our Sheet- 
Metal Pattern Drafting Course. The su- 
perintendent and other officials of the com- 
pany took great interest in his work, and 
furnished a room where the class could 
meet, and furnished desks, tables, and other 
and encouraged the men gen- 
erally in connection with their courses 
of study. The results, according to the as- 
sistant foreman, were extremely satisfac- 
not furnish me 


material, 


tory. However, he did 
with the names of any of the class until 
about two years after the correspondence 
was begun. I looked up the record of 
these that not a 
single one of them had ever sent in any 


At the same 


students, and found 
work to us for correction. 
time they were getting great benefit from 
their course and were entirely satisfied 
with it. 

A careful the 
of a large number of the students, for a 


examination of records 
number of years, indicates that about 60% 
of them send in one or more pieces of 
work. An examination of the records of 
our Accounting Department shows that 
about two-thirds of the students pay in 
full for their courses. These facts force 
the conclusion that if a 
does not pay, he does not study. 


student 
There 
is no connection between the Instruction 
Department and the Accounting Depart- 


us to 
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ment. Any student that sends in work on 
a paper will have his work corrected, and 
that 
whether 


will have any questions answered 


he may send us, regardless of 
he has paid up for his course or whether 
he is the 
it is a fact that if a student does not pay, 
while, if he does pay, 
certain 


a delinquent. At same time, 


he does not study; 


as a rule, he does at least a 
while 
little 


the 


amount of studying Cherefore, 
iment is a 


fair to 


our present total enr 


over 900,000, it 1s not count 
actual number of students as being over 
about 60% of this, or about 540,000. From 
figures and statistics prepared last month, 
we estimated that had 
sent in work in the examination questions 


From 


533,000 students 
of one or more instruction papers 
June 1, 1905, to May 31, 1906, the work on 


the examination questions of 517,849 in- 


. yrrected ; 


struction papers was 192,739 
drawings were corrected, and 6364 pho- 


nograph records, made by students in our 
language courses, were received and ex- 
amined, Thx of pieces of 
work during this period, received from 


total number 
students was, therefore, 716,952. 

We compiled, about a year ago, a book 
giving the names, addresses, and records 
of students who had completed about one- 
third or There 
was excluded from this list students tak- 
such as arithmetic, 


more of their courses. 
ing a single subject, 
algebra, bookkeeping, etc., and also all the 
School of Electrothera- 
altogether of 40,261 
enrolment during 


our 
peutics—a _ total 
names. The 
the period when names were being taken 
798,960. Hence, the number of 
students who might have been included 
in the list in the book was 758,700. Taking 


students of 


average 


off was 


60% of these as active students, the num 


ber to be so counted is 455,220. The num- 


ber of names included in the book is 
75.774, which is about 16.6% of the num- 
ber of active students. That is, 16.6% of 


the number of active students have com- 
pleted one-third or more of their courses, 
as shown by our records. The number 
of students who have entirely completed 
their courses, passed their final examina- 
Certificate o7 
12,143 up to and including 
1906, or about 2.6% of the total 
Although this 
percentage may appear low, it should be 
borne in mind that it will greatly increase 
from now on. Instead of the schools be- 
ing fifteen years old, they are really about 
eight or nine years old, as measured by 
the bulk of the enrolments. A larger pro- 
portion of students are completing their 
courses now than in any time in the past. 
*And in consequence of the exceedingly 
large enrolment at the present time, the 
number of graduates will increase very 
materially in the next few years. Be- 
tween February 7 and April 21, we issued 
over 600 diplomas, an average of 240 per 
month. The average for the same period 
next year will exceed this, and may aver- 
age as high as 300 per month. In con- 


and been awarded a 


Diploma is 


tion 


June 27, 
number of active students, 
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sequence of a falling off in the amount of 
work received during the hot weather, this 
maintained for the 


to assume that 


average will not be 


le year; is safe 
this time next year, at 
least 2700 diplomas will be issued. This 
number will be increased during the fol- 
The percentage of increase 


who but it 
l 


between now ani 


lowing 
in the number of students receiving di- 


year. 


plomas will be greater than in the number 
»f new students enrolling. This 
sion is justified by the following fact: 
The book before referred to which con- 
tains the names and adresses of over 75, 
students is the edition, 
was compiled between May 16 and Aug 


conclu- 


000 second and 
During this period, the average 
The first edition 


9, 1905. 
enrolment was 798,960 
of the book was compiled between Jan- 
iary 18, and March 17, 1904, and the aver- 


age enrolment during that period was 
642,378. It was previously shown that 
16.6% of the number of active students 
was included in the second edition of th 
book. I have no figures to show the ex- 
act number of names excluded corres- 


» the 40,261 that were thrown 


the previous estimate, but 


sponding t 
ut in making 
based on the number of students enrolled 
during the period that the first edition 
number to be 

The 
considered in 
the first 


Hence, the number 


was being compiled, the 


excluded would be 32,370 number 


of names, therefore, con 


nection with the compilation of 
edition, was 610,000 
that time would be 


The 


of active students at 
60%of this, or 
names given in the first edition was 54,500 
or 14.9% stu- 
dents. In the sixteen 
months, the number of persons who had 


366,000. number of 


f the number of active 


short space of 
become eligible to have their names in 
the 1.7%. 


remarkable 


book, had increased 


serted in 
This is a showing, and we 
have every reason to expect that the num- 
ber of students completing their courses 
will increase in the same or a greater 
proportion. 

Some of the reasons why the students 
do not complete their courses of study 
have been mentioned above. It may be 
of interest to consider other reasons why 
they fail to complete their courses. As 
a rule, if a student has only his own incli- 
nation to induce him to devote his spare 
time to obtaining an education, he feels 
the need of an education and knows the 
benefit it will be to him to possess it. At 
the same time, most persons do not pos- 
sess sufficient grit and determination to 
persist in the line of work they have laid 
out for themselves, especially when they 
receive no special encouragement to do 
so. We do all we can to encourage the 
student, both by means of letters and by 
having our them. But 
there are many other influences that tend 
to discourage a student and to induce him 


to drop his course. Many of the students 


agents call on 


are obliged to stop studying on account 
of being forced to work very long hours 


and not having the time. Other students 
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have an idea at the time they enrol 


a comparatively easy matter 


it will be 


study the course, and they become dis 
couraged when they find they must 
hard in order to understand the subject 
Such not 


study, or else they cease studying almost 


students either do begin to 


as soon as they enroll 
A large proportion of our students are 

not only ignorant of the subject studied, 

also ignorant of how to study; that 


but are 


is, they have formed no habit of this kind, 


and it is for us to teach them 
how to study, as well as the 


do study. A large 


necessary 
subj ect they 


number have enrolled 


simply for the purpose of securing the 
textbooks, as these are not for sale and 
can be obtained in no other way. Some 
enroll because their friends are enrolled 


At the same time, when they receive their 
textbooks and look them over, they be 
come discouraged and never make any 
attempt to students 
start and work very well during the win- 
but 


study. Some may 


ter months and early spring, during 


the summer months they stop for various 


reasons, perhaps temporarily; but later, 
when the weather has become cool again 
they have laid aside their enthusiasm and 


do not resume, or, if they do, the attempt 


is spasmodic, and the studies are soon 


abandoned. 
We have absolutely no way of compel 


We 


suspension yf 


ling a student to. study cannot 
threaten him 


We 


can offer him beyond prizes, 


with expul- 


sion, have no inducement that we 


and these 
do not seem to produce the desired effect; 
and the student himself frequently has di- 
rect encouragement to give up his studies, 
by reason of adverse criticism of his 
and 
\ considerable number 


relatives friends 

yf students may 
’ 

time severa 


: 
ong 
then” begin again, 


Quite 
LS 


cease studying for a 


years in fact—and and 
a number 
doing the 


they did 


go on with their course 


of students have objected to 


work we require of them, saying 


not have the time, and stopped sending 


We know of one 


work in our 


work on this account 
student who finished all the 
Mechanical C 


uurse (which we usually 


estimate will require about three years to 
exception of one of 
This stu 


received 


complete) with the 
the papers on machine design 
dent did g vod 


high marks, At 


work. and 


the 


very 
same time, he would 
machine de 


did 


that we r 


not complete the subject of 


because. he 


make 


quired in connection with these papers 


sign, said, he not have 


time to the drawings 


His course was of great benefit to him, 


and when we heard from him last he was 


superintendent of a large power plant, 


and receiving a good salary 


On 
conformed to our requirements, 


was very 


account, however, of his not having 


we were 


give him a diploma, although 


unable to 
he had actually completed the entire work 
this 


an iso- 


of the course with the exception of 


one paper. This is, by no means, 


it is one that has occurred 


lated case, but 
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for he reason that it did not ynitain, in 
his opinion, as much on certain subjects 
as he thinks he should receive, and he 


does not care 


educational features only 


When we began to teach, we did noi 
what the result of the experiment 


did 


W ide 


know 


would be; and, furthermore, we not 


have the demand for such a 


range 


yf information on certain subjects as we 


have now. During the last three or 


vears, we have been very busy in rewrit 
l hese 


all of our older courses new 


ing 


ourses will cover the subjects more com 


pletely than the older ones did, and there 
will be a larger number of subjects than 


were included in the former courses, In 


asmuch as the new courses will meet the 
the 
nY 


demands of our students better than 


id ones did, we expect that there w ve 


a great increase in the number of students 


‘ iol uch enour + 
hnishing sucn kurses, OF, al 


any rate, in 


the number of students studying a part 


or all of the c 


ourses 





A Record for Duty Established by 
an Allis-Chalmers Pumping 
Engine. 


fests which were made 
\llis-Chambers 
engine it the 
the St Louis 


l 


upon a twen 

triple ex 
Bissel’s 
Water 


Febr lary, de 


pansion 
Point statior rf 
Works in the latter 


the production of an 


pumping 


part rf 
] 


termined indicated 


average con 


horse-power per hour on an 


sumption of 10.59 pounds of dry saturated 
steam The average heat s Iippiv was at 
the rate of 201.39 B.t.u. per minute horse- 


power, giving a thermal efficiency of 21.0! 
ent I necnanical efficiency wa 
97.4 per cent.; the duty per 1000 Ib. of 


181,068,005 foot pounds and pr 


steam 


million British thermal units 158,581,000 
foot pounds The guaranteed duty was 
135,000,000 with a bonus of one thousand 
dollars per million foot pounds, so thit 


the engine earned its builders $46,068.61 


2 
ibove the contract price 

The engine tested is the last of a series 
i three 
and js triple-expansi 
single-acting out 


located 


self-contained type, wi 
side packed 
under each cylinder. The 
solid rock 


pillow block bed plates are 


plungers directly 
} 


lower bed-plate 


rest on foundations; the mau 


supported 


upon cast-iron frames resting on th 


te 
J 


lower bed-plates and the 


ported by frames of the “A” pattern 
he cylinders are 34, 62. 


feet stroke 


nches in di 


with water plungers: 33 
imete! 
Before the official test the plungers wet 
irefully cal pet 
hecked by 


rcumferences 


red by micrometer calipers 


steel tape measurement of 


[he strokes of all plun 


were also carefully measured Phe 


gers 


pump valves were inspected and foun 
| under full pressure 


e tight 


( 
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ised 
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070,090 gals tal water receiv from 
neil 220,129 verage mol n 


steam, 0.13% ; indicated horse-power, 865.23 


Lp lelivered horse-power, 842.0) 
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The Engineer as An Economist.*I. 


BY C. J. H. WOODBURY, A. M. 


The reminiscences inspired 


by a commencement blend into those of 


personal 


historical retrospect, whose last chapter 
is of to-day, and whose relations to the 
proximate future rest upon the develop- 
ments of past time. 

centuries look upon 
by day as much as they did 


Forty down each 
of us day 
upon the legions of Napoleon at the bat- 
tle of the and we in turn 
must forty centuries 
for the heritage of enlightened civiliza- 
tion, which, in its ever-widening course 
from the Orient, along the northern lit- 


Pyramids; 


depend upon the 


toral of the Mediterranean, swept over 


Europe, receiving vear by vear from na- 


after an enduring contribu- 


aon nation 
aionship of whatsoever may «serve as a 
beneficence to the greater number of 


mankind 

The endowments of life have been ex- 
tended from the few to the many, to 
whom the luxuries of one generation have 
continued to become the proverbial ne- 
cessities of the next, for generation after 
generation, until there is a demand for 


food, 


the ameloriations of 


more in clothing, habitation and 


existence beyond 
what is necessary to support life for the 
time being. 

Famine and pestilence are now of bar- 
better doubled 
the average span of life since the middle 
last 


barism, nourishment has 


and within the century the 


ives, 


senility of the seventh age of man has 


been postponed hatf a score of years. 
This better 
more than the dynamic force of the in- 


change for the requires 
dividual can produce, and this deficiency 


of initial might is supplied in_ civilized 
countries from the service of machinery, 
skilled 


and the utilization of products of lower 
life are 


the segregation of artisanship, 


civilizations where conditions of 


simpler, under the indulgences of more 
generous nature. 
To supply these advantageous condi 


tions in modes of life requires a concen 


tration of the resources of the whole 
world, as well as application of the com 
bined skill of enlightened mankind. 

These blessings have been vouchsafed 
upon humanity as a result of the work 
of the engineer, whatever may have been 
the title now given to him who can build 
better than a layman. 

From the Aryan migration, when the 
member of a moving colony who could 
bridge streams was the leader, and this 
term of the greatest bridge builder be- 
fixed in language as a supreme 
Roman took from 
priesthood, that 


Pontifex since 


came 
title 

their 
dynasty, 


which emperors 
and surviving 


Maximus _ has 





*An address given at the commencement exer- 
cises of the Thomas S. Clarkson Memorial School 
of Technology, Potsdam, N. Y., June 9, 1905. 
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been conferred upon the head of the See 
at Rome. 

In its secular phrase the title of en- 
gineer has been an honorable one, indi- 
cating an occupation in the forefront of 


civilization, ministering to the weal of 
humanity. 

Like many towns in the old countries, 
the world’s succession of 
groups of events, each collection having 
purpose to build anew from 


Each epoch in this develop- 


history is a 


a common 
old material. 
ment of material resources has been 
marked by some kind of improvement in 
thought and action which has been instru- 
mental to the enlightenment of to-day. 
It may be worth the while to cite sev- 
eral of the best known of these steps, 
which appear to have been especially con- 
tributory to the establishment of condi- 
tions requiring the work of the engineer 
in its application to the general welfare. 
with the unit, 


through its propaganda 


Beginning individual 


Christianity, 


among the Roman trade unions, which 


were far more. closely organized than 


their successors of to-day, inspired the 
that 
when 


lowly with the communistic heresy 


man had a soul, at a time 


even the most advanced Greek philoso- 


every 


limited immortality to the aristo- 
cracy; and by the inculcation of the Jew- 
ish Sabbath, it work at 
higher efficiency during the six days. 


These principles went further than the 


phy 


provided for 


have en- 
and 


outward church, even as they 
compassed the whole world to-day 
were doubtless the cause of the remark- 
throughout Roman _ polythe- 


when 


able revival 
ism in the year 200, the various 
deities were relegated virtually to saint- 
ships, with an ethical head pre-eminent 
over all. 

The next step was the downfall of the 
Roman empire, through the excessive 
taxation which was necessary to support 
that 
the time when its internal strength was 
diffused throughout 


the empire to such an extent that every 


great centralization of power, at 


impaired by slavery 


Roman was surrounded by those ready to 


become enemies the moment that 
tunity afforded. 

This slavery was not confined to un- 
skilled services, but 


reached the 


opp¢ r- 


labor and menial 


highest classes of artisan- 
ship, and even the professions, particu- 
larly that of medicine. 

But downfall did not 


the Romans had established a system of 


this occur until 
law which provided a defence for every 
individual in all his relations of 
and property. 

While it has been said that peace hath 
than war, it is a 


person 


her victories no less 


fact that the records of wars are better 
known than the modest activities of 
peace. The invaders of Rome were too 


few to materially change the population, 
and gave the people that liberty which 
is merely the change of one despot for 
another. The Roman law survived con- 
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quests, and in every conquest the de- 
feated party gains victories by imposing 
its customs upon the victors. 

The magnitude of the great work of 
the Roman government in the establish- 
ment of its law and in its dissemination 
throughout Europe, where it remained 
after the fall of the empire, is marked by 
the fact that these laws were continued 
by the conquerors in the Latin lan- 
guage, and through this means the prin- 
ciples of the Romans were maintained 
throughout Europe, and became a herit- 
age of civilization unto the present day. 

The dark ages represented the time 
necessary to reorganize civilization from 
the degeneration of skilled labor, result- 
ing from the economic fallacy of slavery, 
which was all the more pernicious on 
account ot the high class of the bonds- 
men; and, while attention is often called 


to the fact that learning was almost en- 


tirely possessed by the clergy, yet it is 
often overlooked that the strength of the 
church was due to the fact that it was 


recruited by the principle of selection 
from fresh blood, and not continued by 
inheritance, and that it required genera- 
tions of efforts of the 
lish the character of honest manual labor. 

The cultivation of land under surfdom 
inefficient that relatively 
areas were required, and the population 
increased so rapidly in the absence of 
great wars, that it became so congested 
in Germany that sixth year one 
man in six was selected by lot and ex- 
patriated, to “go to a place he wot not 
of.” 

Information of other countries, both as 


monks to estab- 


was so large 


every 


to product and demand, is not merely 
advantageous, but an 


the exercise of 


essential 
inary to that 
which constitutes foreign trade; and this 
Crusad- 


prelim- 
barter 


knowledge was obtained by the 
ers, who gained the education of travel, 
and their retreat brought into Europe 
oriental goods, tropical products and ideas 
of luxury. 

The lessons were not always present 
ones; one of the most notable being that 
of Montgolfier, the French knight, who 
was taken prisoner by the Saracens and 
sold into slavery to the Moors, who kept 
him at labor in their paper mills at Bag- 
dad, where he toiled for many years; and 
home in southern 


making in 


on his return to his 


France he established 


European mills which are still operated 


paper 


by his descendants, who gave to the 
world the pioneer aeronaut of that name. 
The Saracens still held their dearly 


bought victories in remembrance, and 
were adverse to the trespass of foreign 
caravans on their territories for trade 
with the Franks. 

Then began the mania for exploration 
by the maritime nations, eager for trade 
with the Indies, and pushed by the 
crowded condition at home of those eager 
for conquest and colonization. 

These developments were 


slow, but 
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never retrogressive, and prepared the na- 
tions for continual advance, which called 
for new methods. 

The services of the engineer were thus 
required for the output of industry to 
distant the the 
luxuries of the fertile tropics, the main- 


countries and return of 


tenance of congested communities in 
health, and the better protection of the 


person by adequate clothing. 


The prevailing direction of the work 
of the modern engineer has_ trended 
toward applications to the welfare of 


than to that 
f the government, especially in its mili- 
tary 


private individuals rather 


relations. 

Life has been extended and health im- 
proved in the congestion cf cities largely 
general installation of 


by the systems 


of water supply and sewerage; while, 


in the further concentration of employ- 
ment, has_ rendered 
the 


sanatorium, 


forced ventilation 


mines healthy and made modern 


crowded office building a 
and in like manner added to the efficiency 
f the the 


labors of occupants 


refrigeration is a marked in- 
the 
applied to the 


Artificial 


stance of economy of engineering 


--)] 1¢ - 
science general weltare, 
in its frugal checking of waste and its 
extension of the well as im- 


fi ¢ cd 


Variety as 


provement in supplies 


An early indication of the 


segregation 


of industry into manufacturing appears 
to have been the separation of cloth 
making from the household to what 


eventually became a mill, where the pro 


duction of this new industry made cloth- 


ng more abundant because of its lesser 
cost, until there was a surplus 

Invention has followed invention until 
the contributionship of machinery has 
reduced the cost of the product 

The first mill in the, world where cot- 
ton was converted into tinished goods 
exclusively by machinery driven by pow 
er was at Waltham, Mass., where a cer 
tain grade of sheeting, costing in 1816 
30 cents a yard, has since been sold at 
43% cents a yard 

The hours of labor have diminished 
nearly one-third, and the daily wages 


have increased enormously 
The 


to these engineering problems 1s 


amount of mental force applied 


bevond 
results transcend 


conception, as their 


estimate. 


It has raised millions of employees 
ibove what might have otherwise con- 
tinued to be virtually conditions of serf- 


dom. 
It has better clothed millions of human 
beings, and yet human toil is so cheap 


n the less favored countries that three- 


juarters of the people of the world wear- 


ng cotton goods are believed to use 


hand-spun cloth; for the products of 
cotton mills which are sent to the Orient 
and the tropics do not penetrate far from 
lines of 


mercial limit of land transportation being 


water transportation, the com- 
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in many instances only fifty miles, where 


these goods equal the competition of 
hand labor. 
In woolens the rate of improvement 


has been comparable except 


relative cost of the raw material forms a 
so much larger proportion of the finished 
product that the final differences are not 
so marked in degree 

Yet 


nature of the improvement. 


two instances will indicate the 

The general use of carpets is the re- 
sult of the power loom, and vet they were 
so rare in a former generation that when 
Dr. Lyman Beecher had a_ hand-made 
carpet, which was presented by a relative, 
asked, 


“Brother Beecher, do you expect to have 
the 


one of his deacons seriously 


all this worldly vanity and ineffable 
joys of Heaven besides?” 
The the 


modified by 


first cost of stock has been 


the utilization of woolen cloth 


as a raw material, which has permitted 
the cheaper production of warmer cloth 
ing ; 


it enters 


although shoddy has a bad name, 


into the composition of the 


finest broadcloth 
Many of the handicrafts made as good 


work by hand as is now produced b 
machinery. 

lhe 
still 


tapestries are still imecomparable, m« 


world 


cotton goods m the 


India, the 


hinest 


are hand spun in Gobelin 


dieval textures furnish the inspiration 


for design of the fabrics of to-day; and 


printing was from the first equal to mod 


ern standards 

I have a “horned” Bible (so called 
from an error in cornuatum for cor 
onatum in Exodus XXXIV), which is 


well good paper, gilt edges, 


back, yet 


amount 


printed on 


and bound with 


stated to 


spring 


have cost in its day an 


equal to fifteen years’ wages of a labor 


er; and, being in Latin, few except the 


clergy could read it 


The essential element of the prosperity 


of our civilization has been the develop 


ment of both internal and foreign com 


munication, which brought forth the 


fundamental inventions and the methods 


of construction necessary for the estab 


lishment of steam navigation and_ the 


steam railway as channels tor commerce 


One 


claim 


too boastful to 


invention has 


should not be 
reached the 
lest he 
United 
States patent examiner in 1836, who felt 
the 


that an 


highest possible development, 


should repeat the history of a 


so sure, from opportunities of his 


position, that the resources of the human 


mind had been exhausted by invention, 
that he was one of the few Federal offi- 
cials who voluntarily resigned their po 


sitions; and he resumed his old profes- 


sion of portrait painting, where he was 


long as 
the 


sure of a livelihood as vanity 


and solvency existed in same indi 


vidual 

Fundamental pioneer engineering work 
has been done for so long and to such 
that the prob 


an extent constructive 


that the 


have been solved; 


methods 


lems both principles 


and have been set forth in 


numerous books, giving every phase of 


engineering experience of the past, fol 


lowed by the engineering journals of to 


day, so that the precedents are matters 


of accessible record, whose technical prin 


ciples may be applied by any one pos 


sessed with the essential training in the 


apprenticeship of the subject although 


the commercial relations, now as always, 


require an experienced mind 


Solutions of constructive problems have 


revealed others, and within a few vears 


has shift 


the centre of engineering skill 


ed like a whirlwind to meet the new 
issues 

The wider insistence for the luxuries 
of civilization has made them a necessity, 
and these betterments must be supplied 
to a greater number; and in the same 
spirit there 1s demand for a reduction 


of the tim of labor; therefore, to meet 


these conditions costs of operation must 


} 


be reduced, and the efficiency of pr Luc 


tive methods increased 


The highest problem of the engineer 


has ceased to be how to do things, for 


that 1s well known, but it is how to do 


them cheapl the problems are fu 


mentally those of economics 


When the app! cation of steam to ocean 
transpo:cation became possible it was at 
once demanded by the governments, in 
order to establisl quicker means of com 
municatio with colomes, and also the 
use of the mails for the development of 


closer commercial relations, vears before 


it was thought possible that steam nav 
gator could be used exclusively tor 
freights 

Che side-wheel boat with engines 
using steam at fifteen pounds pressure, 
required so much space for engine, boil 


ers and tuel as to warrant the prophecy 
that steamer could not cross the At 
lantic, had it not been for the reinforce: 
ment of Is in these fully rigged steam 
«] Ips 

Once that ‘ean steam navigation is 
initiated, then came the economical ap 
plications of engineering for the reduc 
tion of expenses, and resulting in the 
wider use of steam vessels, and for long 
cr vovages 

Remembering that ever saving of 


weight and space devoted to machinery 
and coal gives a similar accommodation 
for cargo, the combined result of the 
substitution of propeller for side wheels, 


high-pressure steam, compound engines, 


the use of steel in the place of iron, and 


redesigning of the lines taken from sail 
ing vessels to those suited for iron steam 
ships, the aggregate economies have 


that the 
trans 


reached to the enormous extent 


ton of coal now 


combustion of a 
ports across the Atlantic over fifty times 


2s much cargo as fifty years ago; and the 


mercantile world is awaiting with interest 


the result of the renaissance of the orig 


inal rotary engine in its modern appli- 








348 


cation in the torm of the steam turbine 


for the propulsion of vessels 

The highest type of engineering econ 
omies has not been applied to the ocean 
vreyhounds, but in the less conspicuous 


freight steamers of moderate speed and 


arge size, where the question of inter 
est on the property in transit has been 
an element im the problem of speed ; 


equating between the two in order to 
obtain) minimum cost, less speed con 
sumes a smaller amount of coal, greater 
speed secures a smaller interest charge 
on the trip) These economies have been 
developed until the aggregate result is 


expressed by the fact that there are many 


vessels in which the combustion of a 
pound of coal will propel a ton of cargo 
and its share of the vessel eleven and 


two-third miles 

In more commercial terms, freight has 
been transported across the Atlantic for 
to apply the change 


560 cents a ton; ot 


to the comparatively recent development 
of ore deposits at the Lake Superior re 
gion, the cost of transportation of ore 
through the lakes from Superior to Erie 
has diminished from $3 to 55 cents a 
ton 

hese figures include terminal charges 
for loading and discharge, in which the 


engineer has applied his skill in the eco 


nomic handling of material, particularly 
that which ts in’ bulk Ores, coal and 
grain are handled by methods adapted 
to each material; while the huge grain 
elevators, built with the wisdom of a 
modern Joseph, forfend cities and na 


tions against famines which would other 
wise threaten them 
These new conditions of water trans 


have provided for increased 


both as to 


portation 


tonnage, single cargoes and 


the additional number of voyages by 


greater speed of transit; and this serves 


as an illustration of the results of en 


gineering economies established through 


the concentration of units 


lor the purposes of comparison, it was 


recently desired to obtain a photograph 


of a harbor im a large eastern seaport, 


with an old ambrotype from 


to compare 


the same point of view; and it was found 


that it was unpossible to select a time 


when there was a number of boats in 


the field of the 


early 


camera equal to those 


and exam 
that, 


this 


shown in the picture ; 


ination of statistics revealed while 


the tonnage of the freights «at port 


ad increased in quantity, the number 
of vessels had 


Since the 


diminished 


introduction of steam navi 


gation the Lloyds and other marine un 


derwriters have had in their service the 


ablest of steam engineers; but the great 


business of fire underwriting remained a 


clerical occupation, betting against the 


chanee of fire, until less than a genera 


tion ago, when the profession of insur 


ance engineering was established to ap 


ply scientific methods to the measure of 


existing hazards, and, beyond that, for 
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the initiation of means for the diminu 


tion of the occurrence of tires, the re 


duction of loss by efficient apparatus, 


and the resistance to flames by suitable 


construction 

On the principle that it is cheaper to 
prevent a fire than to pay a loss, insur 
over the 


their 


ance companies all country 


place at the service of clients en 


gineers who will give professional ser 
vices upon the construction of buildings, 


organization of fire extinguishing equip 


ment, installation of lighting apparatus, 


and even to details of lubrication and 


the operation of machinery 


Through corporate management in 


similar lines the English have developed 


by their engineers, economies in_ the 


generation and utilization of steam for 


operation of mills, which accomplished 
results far superior to those in_ this 
country until within recent years. when 


the precedents did service to good de 
signers who were also good copyists 
Boiler this 


Insurance companies In 


country also furnish to their clients ex 
pert service in the design of steam plant 
for economy of fuel as well as security 

The engineering problem of to-day is 
a financial problem; it is not merely to 
build 


mon knowledge in regard to almost every 
tvpe of work, but it is.how to build with 


and to operate, for both are com 


lowest reasonable conditions of annual 


cost of the investment, and how to oper 


ate with lowest reasonable conditions 


of annual expenditure; and neither of 


these problems may require the fewest 


dollars, but perhaps demand amounts be 
vond the dreams of avarice 
Depreciation from wear and tear forces 
itself into engineering problems as sure 
into actuarial 


human mortality 


work; and, beyond this, the iconoclasm 


lv as 


from subsequent 


threat 


of sudden impairment 


invention in the unknown future 
ens like a sword of Damocles 

As a simple instance of an engineering 
problem in take that of the 


pipe from a large pump to deliver a cer 


economics, 


tain number of gallons a day into a reser- 
voir 
‘| he 
ameters 
be estimated, and the annual charge of 


cost of such pipes of several di- 


laid in the trench may readily 


interest and depreciation ascertained, 


also the annual interest on the cost of 


excavating and filling the trench; these 


items would give the annual cost of in 


stallation of pipes of several diameters, 


which would be clearly the least with the 
smallest 


The other element is that of the annual 


pipe 


cost of pumping the water, winch would 


be the with the smallest pipe 


and the least with the pipe of the largest 


greatest 


diameter, on account of the lesser fric 
tion with the larger pipes 
While this data might be 


the minimum solved by the calculus, the 


equated and 


average engineer is generally far enough 


from his school days to plot the two 


Pel pteml er 13, I9@00 


sets of data on cross-section paper, the 
one above the other, and quickly deter- 
fromthe 
that 


was comput 


mine the result’ graphically 


curve with far more than 


of the formula 


accurac\ 
from which 


ed the friction of the water forced 
through the pipe. 
This 


occurrence which is frequent in engineer- 
The leak, but it 


pipe problem suggests another 


ing work pipe may 


may cost less to suffer the waste by leak- 
age than to excavate and repair; there 


are many leaks which are lesser evils 


It is trite to mention that, in commer- 
cial affairs, successful results are depend 
ent upon accurate forecasts of the future 

The estimates 


whether present events will cause market 


one who correctly 


prices to rise or fall is able to buy in 
the cheaper and sell in the dearer market 

But the 
turity is 


responsibility of judging fu 


more exacting upon the en 


gineer, for while the merchant may be 
able to close the transaction in case of 
error in judgment, and to protect himself 
by escaping with slight loss, instead of 
awaiting the finality of a larger one, the 


work 
ruthless 


permanency of engineering does 


not permit any escape from the 


logic of events, and work once begun 


must be carried to completion 


(TO BE CONCLUDED. 


\n instance is noted where a collapse 


occurred in a warehouse used to store 


barrels. Owing to vibration in the build 
ing the barrels became wedged. and threw 


Wedge 


concentrate at times 


a bearing wail out into the street 
] 


ing of this kind wil 


an enormous load on a single section 0 
floor 
Boom derricks, for erecting structural 


ironwork, often require special temporary 


vertical bracing between the columns 1 
, 


the panels immédiately adjoining the det 
rick rhe 


produce on the uncompleted 


stress which these derricks 
Structure 15 
often much greater than that due to wind 
pressure 


Rolled steel, of the grade called “ struc 


tural steel,” adopted by the Americar 
Railway Engineering and Maintenance-of- 
Way bridge 
considered the most reliable for structural 
It is, 


article which can be purchased from any 


Association for material, ts 


purposes moreover, a commercial 


reputable manufacturer without extra cost 
strength of all 


In structural work the 


should be sufficient to de 


full 


connections 


velop the strength of the member 


otherwise the connection may fail rather 


than the member 


‘loor beams should be arranged, as to 
EF] I | Id | 1 


spacing and length, so that the dead and 


live loads together shall not cause 4 


greater deflection than 1-30 in. per tt. ot 


span 
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Letters to the Editor. 


Systematic Economy in Making 


Drawings. 


Together with Laurens, I was much 
interested in Mr. Summers’ article at page 
546, Part 1. page 216, 


made it still more apparent that what is all 


Laurens, at has 
right for one man is all wrong for an- 
other. Laurens’ method of using decimals 
is fairly good for such an illustration as 
he gives and for larger dimensions, but 
when it comes to sizes less than one inch, 
either a large cipher must be prefixed, and 
small space, the dimensions 
have the feature seeks 
The same amount of care which the two 


or 
he 


often in 


will to avoid 
sizes of figures require, if bestowed on 
the decimal point, would do away with the 
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FIG. I 
DIMENSIONING A PIECE A 


whole trouble. I do not fancy the use of 
decimals as I have found them where used 
exclusively. The point is likely to cause 
confusion, as Mr. Summers says, but | 
have found that a slight circular move 
ment given to the pen when forming the 
dot, distinct point with 
slight effort. 

Laurens most interested me in his state 


makes a very 


ment that “in Fig. 2, you will see the best 
practice for drafting such a piece.” This 
may be true of British practice, to which 
I presume his observation has been chiefly 
confined, but I have never met with any 


such practice that would be considered 
good in the United States. 
Brown Tool Works-New York City, Aug Ln 
Axle Forging 617 mw. Wanted: Stee 
Tensile Strength, 00,000. Lbs. per Sq. | 
Elastic Limit $2.40 
Elongation 16% ‘ 
Coutraction 4zZ 
Phe Dine ons given ou this Drawing 
are the smallest Sizes permitted " 
of + on any part w e allowed 
Maximum Wt., 5. Lbs 
rhe ends of the Forging must 


and without center 
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Che use of first-angle projection is not 
sanctioned by 
room that I know of, although I presume 


some who use it will be offended by such 


any up-to-date drawing 


a statement, especially as it is so often 
taught in schools. 

If the piece had been drawn as in Fig. 
there would have been no 
more for records 
than if drawn as in his Fig. 2. This is 


no unneces- 


1 herewith, 
excuse the blunder he 
a much simpler way, and with 
sary lines, like the diagonal one he shows 
on the flat portion 
drawing such a piece with the flat portion 


I see no advantage in 
on an angle as no more of the piece is 
shown, and no more about it, than by the 
simpler method 

Laurens’ way of giving diameters would 
be sure to cause confusion on a complex 


drawing. On this piece there is nothing in 
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D SHOWING SCREW THREADS 


bolt required the lifting of the pen about 


30 extra times Judging from a rough ex 
periment, these dot-and-dash lines require 
not less than 50 per cent. more time tha 
solid lines 

On account of the much greater clear 
ness to the average workman, I prefer 
showing screw threads by some conven- 
tional method [ would not, however, 
make more than one-half the number of 
lines shown in Mr. Summers’ Fig. 2 \ 
line for every thread is not necessary to 


indicate the threaded portion and its ex- 
One-half the number of lines which 
the 


tent 


would be required to show actual 


thread are usually sufficient to look well 
The practice, credited, I think, to the 
Brown & Sharpe Manufacturing Company 
f showing threads, as in Fig. 2 S 
superior both in speed of execution and u 


(when accustomed to tt) 


looks 


In general, I believe all drawings should 


be checked, although a large proportion ot 
my own work in several drawing rooms 
has been used without checking, and with 
very little trouble on that account. It ts 
far better to have the draftsman expect no 
hecking, and thus take greater care, than 
to let him expect it and then have the 
“checkine” done, as I have seen it, in less 
than five minutes, when an hour or more 


would be required to do it properly 
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FORGING DRAWING. 











the way of their being placed in the space FE. W. BEARDSLEY 
to which they apply. It is noticeable that 
; ther fioure 1c he give the diame ; 
in neither figure does he give the diameter a a 
of the largest portion, which would prob spirit and with so evident an intention 
ablv be the first thing the workman would tS Gcoubiiiine tnbscmtiion tale ta sé 
. O ur S 1Z 1 ormatio eiptul to ¢% as 
need to know. Perhaps this drawing was ‘ 
that of Mr. Laurens at page 216 I am 
not checked. I agree with him that check- ie 
- sure we ar glad t get it we are 
ing is important tte ~~ 
P ’ a : : , . especially so in ti nstance as it repre- 
Laurens’ solid dimension lines art : 
. S I , rs are done o » othe 
superior to those shown by Mr. Summers, ‘S®™tS Me Way things are done on the other 
P S > 1 some things il one ino > 
even when judged by the latter’s argu ide; and ne things are don ther 
ments. If it is worth while to leave off Countries much better than her How 
all semblance of threads to save time, it ¢vet, to be honest, we must admit that the 
P ° . ° hec 20 “fo 4 Inite ~ te. > : 
is certainly worth while to save the addi- Dest practice in the United States differs 
tional time required to thus break the substantially trom the views of Mr 
dimension lines, which on that simple J-aurens—whether it is better or not 1s a 
> . 
, "7 New ¥ \ ts 
Pe " 
ie 3 
< 
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J | 
inn 
= v0 1 
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matter for each manager to decide for 
himself. 

shows the form in which the in- 
formation might go to of our steel 
forgings for the part 
Note that a different view of the 
Mr 


The end views are omitted, the 


hig. J 
one 
mills in ordering 
shown 
piece 1s taken from those shown by 
Laurens 
section is placed close to its plan view, 
the dimensions are written in regular frac- 
tions and are not staggered and the inch 
marks are left off. This last item is not 
common practice, but is believed to be 
‘orrect. 

Mr. 


Laurens places the end view of the left 


It is also interesting to note that 


end of his part close to the plan view of 
right end 


the Here we put the elevation 
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and fifteen or twenty copies struck off by 
the office boy, in which case printed forms 
would be used, spaces being left to fill ‘im 
and a place for the sketch 
shows the drawing as it would go 
It is thought that if the 
forging had been made correctly the ma- 
hardly the 
by Mr. 
GEORGE F. 


Fig. 2 
to the machinist. 


chinist would have made 


blunder noted Laurens. 


SUMMERS. 





A Drilling and Reaming Jig. 


the illustration is shown 


drilling and reaming jig which I designed 


In a 48-hole 


for an electrical condenser, Fig. 1. Prior 


to the jigging operation, the nine pieces 


A and B are shown in Fig. 2. They are 
J 
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clamps J. The lid H is hinged to the 
body casting J by the pin K and is locked 
by swinging studs L and nurled nuts M 
On the right and left are two plates N of 
doweled and screwed to the 


mild steel, 


body, to carry the side-drilling bushings 
O. Inthe bottom are fixed 24 bushings 7? 
for drilling the smaller holes in the block 
faces, and at the rear are four bushings Q. 
In the lid there are two drilling bushings 
R and 
holes C, Fig. 1 
fore reaming there is a special drill bush- 


14 reaming bushings S for taper 


To drill these holes be 
ing 7, which is locked in each hole by a 
stud U, so that it cannot accidentally turn 
After the blocks 4 


are drilled and reamed, the center blocks 


or come out and B 


B are put in the milling machine and the 


- ee 
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\ DRILLING AND REAMING JIG 
f the end as close to its plan view as of brass and formerly had to be soldered ends are milled to give the proper space 
we can gét it. The decimal system makes together and marked out to drill and ream between 4 and B, as shown in Fig. 1 
neater drawings, but there 1s no question the holes ( for taper plugs, and much To keep the locating portion of the Jig 
but that the United States workman can time was spent over the job clean, four holes I” are drilled through 
handle regular fractions better than dec- Phe jig, Fig. 3. is of the box type; it is the bottom FE. Kiaprs 


imals, for rough work 
While 


under which the drawing in question was 


not knowing the circumstances 


made, we supply for our illustration the 
missing information (such as the two-inch 
the 
ordered 
that 
with the machining and hence the note. 
that the 
drawings would not be made on tracing 


cloth but on paper with hektograph ink 


and complete drawing. 
the 


turned 


diameter ) 


Sometimes parts come back 


rough with centers interfere 


It is very probable forging 


cast with legs J) on three sides and on the 


top and bottom. The locating part /. is 


constructed of mild steel and fastened per 


manently to the bottom of the jig, as 


shown in the view with the lid removed 
In the steel plate are recesses F, which 


hig. 2, which 


locate the nine brass blocks, 


are previously machined ready for drill- 


ing. To fasten the work in the jig there 
are eight screws G in the lid H for the 
long side blocks 4, 


blocks B are fastened by means of eight 


and the short center 


Edinburgh, Scotland 





Tracing Cloth with Both Sides Dull. 


I noticed at 
D. T 


glazed side of tracing cloth 


page article by 


R. asking for method of dulling the 


240 an 


[ have, for several years, used a method 
which proves effectual when using ordin- 
ary tracing ink, and I can see no reason 
why it would not prove likewise in the 


case cited 
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the surface 


lhis not only al- 


scheme is, to 

Earth.” 
lows the ink to fiow freely, but lessens the 
difficulty of his 


found standard 


scour 


My 


with “Fuller's 


erasing will also be 


valuable where title or 


change forms are used, as it permits of 
the stamping of these forms on the dull 
side of the cloth, thus permitting the 
without 


RALPH S. Hoyt 


erasure of the hand printing, etc 
defacing the form 


Interchangeable Boring Bar Cutters. 


This subject is of special interest to me 


at present because I have just had the 
job of remodelling our boring bars and 
‘utters. We have not got our new meth 
ds into action yet, but it may interest 


your readers to show how we propose to 


make and use our new bars and cutters 


We propose, in the first place, to make th 


slots in the bars a standard width and 
length. The cutter is fixed in the bar as 
shown in Fig. 1, C being the cutter, B the 


wedge and 4 a gib which is put into the 
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INTERCHANGEABLE BORING BAR CUTTERS 
slot so when the wedge is forced in, 
Oo we akes place on the bar, the slid 


ng movement being contined between thx 
and The width PD ot 


was made to a 


cutter 


eh, wedge 


the cutters standard gag 


so that one wedge and one gib was all 


that was required for each bar except 


where special bars were ma 
two or more holes simultaneously 

Another 
would have to guard 
fa 


the cutters: we 


point which we found w 
was the us¢ 
for 
the 
the old bars and cutters that out 


had 


driving the 


igalnst 


hammer to drive wedges fixing 


could see by condi 


tion of 


boring machine not used 


operators 


much gray matter when 
wedges—hard knocks, and plenty of them, 
We settled that, 


would dispense with the 


being the only essential 
if possible, we 
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hammer altogether. A clamp, Fig. 2, 
Vhis 


slots and also 


Was 


made to drive the wedges saves 


the wedges and sides of the 
removes all risk of bending the bar with 


hammering. One item on which | would 


be glad of a little information, is the best 


method of making the slots in the boring 


bars. Our way, a most unsuccessful one, 


was to drill a row of holes the length of 


the slot, mill them with a cutter fixed in a 
vertical millmg attachment, chip out th 
pieces left by the curvature of the milling 
with an end-mill, 


cutter, machine to size 


chip out the ends and file the slot 


| he 


chuck of a B 


square 
end-mill ixed in. the 
& S$ 


the bar fastened in a 


Was 


to gage 

universal grinder, and 
universal vise which 
fastened on in 


lhe 


was place of the emery 


stroke was adjusted, th 


wheel head 


automatic cross feed engaged and the slot, 
except the ends, was thus finished auto 
matically. We tried this method cutting 


from the solid, but the speed was not fast 
enough for the feed, so that we had t 


return to the old way drilling, milling, 


chipping, filing, ete. We haven't got 


, " 
slot milling machine: can anvone suggest 


j | 
d cut out about sever 


that wou 


a way ty 
live per cent. of the hove time? Phi 
hars range from 7x to 2 inches diam 
eter, and the slots from '4x1 to Jex13 


inches DRAFTSMAN 


\ orkshire : 


Rifling a Pistol Barrel by Hand. 


lor a long time I had a small 


root 


power bench lathe, and a miscellaneous 


collection of small machinists’ tools in the 


woodshed of the house where I then re 


sided Phe plac 


was fitted up with heat 


Ing apparatus for winter use, and many 


evenings I spent enjoyably and _ profitably 


ever small problems which were turned 


down by all the shops in that part of th 


country. One evening a chap brought in 
Belgian 32-caliber automatic pistol with 
the barrel split He had got a cleaning 


rag stuck in it, and tried to blow it out 


with a shot, with this result. As Belgium 


was some distance away, and none of the 


OC% dealers cared to part with a barre] 


trom one of their samples, he had hunted 


around from 


one shop to another to see 


t anyone would make a new one at less 
cost than that required to purchase the 
whole gun, which was fourteen dollars 
\fter being turned away from several 


places with a “heaven help his ignorance: 


Billy Mac 


great chap 


smile, some one 


there on X 


for tackling almost any small 


told him that 


ver strect Was a 


‘ob whether 


chance of 


there was much successfully 
nmishing it or not I caught the frame 
in a vise and screwed the barrel out, 


} 


measured it, did a few mental gymnastics, 


and told him that I could make a new one, 


and asked him what he was willing to pa 


He thought half the original price of the 


arm enough, so | told him to return 


was 
in a week with his money ready 


Taking a good piece of steel a little over 


j inches long, I turned up utside and 
threaded the part which screws into th 
frame, then drilled and bored it ai d 
chambered for the cartridge This last 
took quite a lot of time as the fit has to 


curve and shouldet 


be good and there 1s a 


where the bullet emerges from the shell 


If | had the job to do again, I would be 
tempted to make a cherry for that part 
The last and probably one of the most in 

portant operations was to rifle it. I have 
alwavs been interested im fire arms, and 
im a great believer in lots ot “twist n 
«rifle Che old barrel, as far as I could 
make out. had about one turn in sixteen 
inches, so | decided to make the new one 
about one im 12 inches This [| did atte 
lookmg up the muzzle velocity in a fire 


ind finding that relatively 


pared with 











that of the higl powet! \lausers, et which 
ive as tast a twist as in 7 inches 
This same hane book gave the 
1 thous viths ot ch tor the i 
he rst 1 g cle ow was ‘ 
itting t ind ba which it worked 
In the sket the bar, which ts t 
sliding 1 e bored barre Sas the 
cutter pin 1 at with pointed screw //) 
S tt dept t nearly one-elg ! 
f an in wid TE nded to the cur 
E Cc B A D 
jum | ¢ Auto 4 
Q ; ) 
F 
= 
HW RIFLING 
f the b ( ne cia 1] | 
e ip 1s te e operating b to cor t 
Ne t | t 1 iW e is ches 
threaded at end t t J nd about 
( vic ed sp } ches Tk 
I tla 1h id weed it 
tii ithe | heated th ren I red and 
carefully twisted it gy the spline t 
t] four inches ma 1/3 turn, if 1\ 
thing he ne qu ker il ( end fartl est 
1 m th thread in the b Chis made 
the twist faster at el e whi i 
consider n ad tage, by some \ hol 
the size 5 wee Ta Wa dt ed in a piece 
f stec tting the lathe tool bolder, with 
small hole /, drilled into the first he 
the rod imserte da pin ported t 
the spline driven 1 this completed the 


handle 
Che barrel 
chuck, and 
threaded 


utfit except for a swiveling 
tached to the unthreaded end 


was held by the muzzle in the 


by the steady rest just behind the 


suutside rim of the largest 


portion 


pulley on the lathe was indexed with 48 


piece of steel carrying 


that it 


Setting the 


holes 


the rod in the tool holder so was 
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in line with the lathe centers, and having 
the cutter part screwed on hard and fast, 
| screwed up D until a fine cut came off 
when the handle was pulled. With 
setting of the cutter, I cut the six grooves, 
turning the spindle eight holes each time 
after pulling the cutter through and shov- 
ing it back. When I got back to the first 
groove, I turned D a little more and so on 


one 


until the grooves were deep enough. The 
whole job took me five evenings of three 
hours each, and finished I 
purchased a box of cartridges and went 
for a stroll up the track to a small wood, 
where I found to my satisfaction that it 
shot O. EK. 
tration. I know practically nothmg of the 
theory of “gunnery,” and should anyone 
read this could have 
bettered the job, | will be thankful for any 


when it was 


as regards accuracy and pene- 


who knows how I 





hints W. L. McL 
Canada 
Planetary Gears. 
| have read with much interest John 


Idgar’s article at page 188, in which he 
describes a system of differential planetary 
gears. I have found this system to be 
practically unknown among draftsmen and 
machinists. I have built several experi- 
mental sets of these gears, and have tested 
them carefully, finding a high efficiency. 
There is one principle, however, in this 
system which Mr. Edgar does not men- 
tion and which I will try to describe. 
Referring to Mr. Edgar’s Fig. 1, the 
fixed gear 4A and the planets B have the 
same number of teeth, and one revolution 
of the pulley will cause the planets B and 
( to revolve their 
with the result that the planets C 
count out, in one circumference, 24 teeth 


once on Own axes, 


will 


on the driven gear D, having 48 teeth, 
forcing the latter one-half a revolution in 
the same direction as the pulley is mov- 
ing. The resistance to rotation developed 
in gear D exerts a strain on planets B and 
C which would drive them in the opposite 
direction were it not for the fact that this 
would reverse the motion of D. The re- 
sult, therefore, is that gear D is locked 
against the 
pulley, causing the planets to revolve, will 


return, or, in other words, 
drive gear D at almost any desired ratio, 
but D cannot drive the pulley through the 
planets, no matter how great a strain is 


put upon it Chis law, however, holds 
good only when the planets meshing with 
gear D count out, in one revolution, less 
than the number of teeth existing on the 
circumference of D. 

If, in Fig. 1, the planets C had 48 teeth 
and driven gear D 24 teeth, the resulting 
and D 


to one of 


ratio would be 1 :2, would be 
forced the 
pulley, and its direction of rotation would 
A suf- 
ficient force put upon D would then drive 
the pulley through the planets B and C. 
If the fixed gear 4 and the planets B 
are of the diametral pitch system, and the 


two revolutions 


be opposite to that of the pulley. 
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planets C and gear D of the circular pitch 


system, a much ratio can be se- 
cured, with the same centers, than when 
the both of the pitch 
system 


The system in question can be put to 


greater 


trains are same 


many practical uses, and I believe it is 
public property on any application, except 
to hoisting mechanisms, inasmuch as I 
have been granted a patent for the applica- 
tion of this system, and the principle I 
describe, to hoisting 
C. E. Steere. 


have tried to 


mechanisms. 





Press Tools for Pole Punchings. 
“Yankee’s” description of 
pole-piece tools at page 781, Part 1, it 
appears to me that tools built according 
to his plan would leave something to be 


On studying 


desired. 
Hardening the 
punch soft, as he proposes for the blank- 


die and leaving the 
ing tools, is undoubtedly correct practice 
tor this class of work, and failure to stick 
to this rule in the case of the perforating 
tools would make the outfit costly in oper- 
ation. The wear just below the cutting 
edges of the soft dies would render very 
tapping-up during 


frequent necessary, 


which operation the press and operator 
would of course both be idle 
In designing tools of this kind one 


should try to arrange for all small scrap 
to fall right through the hole in the press 
table. In the present case, when the up- 
per tool leaves the lower one, it leaves the 
finished stamping, the outside scrap and 
the three small pieces of waste from the 
the operator is 


exceedingly careful one or more of these 


bolt-holes. Now, unless 
small pieces will be overlooked occasion- 
ally and may be left partly covering the 
face of one of the circular punches or the 
cutting the die. In the 
latter event no great harm would result, 
but, on the other hand, in the absence of 

guide plate, the circular punch would 
certainly be deflected far enough to gall 
the corresponding 


edge of main 


the cutting edges of 
die 

In this latter connection I may mention 
that most pole piece stampings have five 
and sometimes as seven bolt 
holes, thus making the risk of the above 
trouble correspondingly greater. With 
reference to the fixing of the bolt hole 
punches, I would ask Yankee why he re- 
duces the diameter where they enter the 


many as 


steel plate? Of course many cases do arise 
where a punch must have a shoulder, but 
it does not seem to be called for in the 
But why have the 

It adds to the ex- 


construction shown 

steel plate there at all? 
pense without showing any advantages so 
far as I can see. Why not simply drill 
the cast iron and make the neck of each 
which case it 


punch a driving fit, in 


would, of course, be to have 
shoulders on the punches 
With reference to the stripper on the 


bottom tool, my observation and experi- 


necessary 
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ence lead me to believe that while rubber 
speak- 


small 


is sometimes invaluable, generally 
ing it is too Four 
springs, costing something like Ios. 
gross, would be ample to throw up an 
ordinary pole piece stamping, while the 
must have 


expensive. 
per 


chunk of rubber shown cost 
several shillings 

There is just one more point I wish to 
mention, and that is in connection with 
the thick end-plates. These could quite 
well be dispensed with, thus saving the 
cost of the extra tools, not to mention the 
time required for setting and keeping in 
order. 

Several firms in this country are build- 
ing motors, satisfactory in every way, in 
which none of the pole piece laminations 
exceed 1/16 thickness. 

England. PERSEVERI 


inch in 





Tempering Novo Steel with Cyanide. 


Replying to Mr. Ashley's letter at page 
216, and answering his inquiry, “Is there 
a better way that is not a shop secret?” 
Yes, there is a better To get the 
best results from “novo steel,” allow the 
tool to cool from the forging heat, 


way. 


forged 
or rather reheat it as if for forging, 
bury the tool in charcoal ashes until cold 
This will take out any strains that may 
have been caused by forging, and lessen 
the liability to crumble after hardening 
To harden, heat the tool to the 
point, and then plunge it into a bath of 
kerosene This 
work when cooled with 
but its best work is done when treated as 
stated. If Mr. Ashley make two 
roughing tools of “novo steel” and harden 
one of them with the cyanide method, 
and one in kerosene oil and put them at 
test them 


and 


fusing 


does excellent 


a cold-air blast, 


oil. steel 


will 


work on something that will 
well, say on machinery steel that requires 
a good reduction in size, and running at 
100 ft. per minute or over, he will never 
again ask the question, “Is there a better 
way than the cyanide treatment?” 

Mr. 
great deal of cyanide in hardening small 
etc. If he that 


cvanide 


Ashley also says that be uses a 


dies, will forget such 


i thing as exists, as far as 
it is applied to the hardening of tool steel, 
he will be a lot better off. The argument 
that cyanide preserves the form of his 
dies and bushings is unsound and untrue 
It preserves nothing, and the results can 
be accomplished better without its use. A 
clean lard oil small 
(or if no furnace is at hand, 
is all that 
regu- 


tub of pure and a 
gas furnace 
a small charcoal fire will do) 
is required. Let the hardness be 
lated by the temperature of the article 
when dipped, rather than by guessing how 
much to move it around in the oil. One 
can see the heat, and judge fairly well 
whether it would be hardened right with- 
out drawing the temper, but the other 
way smacks too much of the rule of thumb 
methods employed by many before there 


was as much known about tool steel as 
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there is at the present day A large di 
or a large cutter will not harden at all, 
n any That is, it will not be 
hard in the sense that it will stand up to 


oil known. 


hard work. Take a drawing die for in- 
stance, for drawing german silver or brass 
shells, say 2 inches diameter, with the 
press running 70 revolutions per min- 
ute, using No. 18 or 20 gage metal, 
a die hardened as Mr. Ashley sug- 
gests would not cut one _ hundred 
shells without being ruined. I find 
in many years’ experience that using 


a high carbon steel, 1.15 and 1.25 carbon 
casing in animal carbon, and cooling in 
circulating salt brine and without drawing 
temper, except to the 
of hardening (which I place at the first 
sign of color on the face of the polished 


the relieve strain 


that the dies are none too hard to 
stand the work. In 
milling cutter, the same rule would apply, 


die ) 
the case of a large 


except that the carbon should be lower 
No amount of moving around in oil will 
harden carbon steel hard enough for prac 
tical use when the cutter or die is large 


Mr. Ashley that he 
draws the temper on his dies and cutters 


rarely 


also says 


when hardened with cyanide and oil 
Well, if the tools are of any size, I don’t 
think they would need drawing, but they 
will surely need re-hardening if they have 
to do the work that is ordinarily demanded 
has its uses and 
at times is a very handy assistant to the 


die maker, but the steady and indiscrimin 


of such tools. Cyanide 


ate use of it in hardening tool steel is a 
bad habit to get should be 
avoided by all die and tool makers who 


into, and 
wish to be the stars of the profession 
“COMMON SENSI 


Milling the Gap in Packing Rings. 
At page 711, Vol oo Fart 1. 
fexas” gives us some kinks regarding 
the above; one point omitted is that, of 
the grinding 
truly circular after the slot 1s cut 
The thing that challenged my eye was 


course, rings will require 


the reason given for the want of success 
of the freak ring mentioned by him; the 
ring was unquestionably a success from a 
steam-tight point of view, but assuredly 
not when regarded as a brake on the en 
gine, for which purpose it was admirably 
titted 

The trouble most of us have is to keep 
and 


the steam from the back of the ring, 


there is vet a wide market for a simply 


steam-tight ring which does 


steam at the back when worn, 


constructed 
not admit 
and which in addition shall be floating ; i.e 
adjust itself to errors in line of the en- 
gine—in short, the perfect ring 

We have in England, with piston valves, 
rings tending to revert to the solid ring, 
or one made in three pieces and lined out 
for wear 

A notion of my own which, as far as I 
know, has never been tried, would, I be- 


lieve, suit this type of valve. <A patent 
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lock-nut known as the “Helecoid” put it 
into my head Chis nut is virtually a 
close coiled spring threaded inside. My 


idea 1s a ring on this principle, with either 
a threaded or plain taper hole fitting over 


a threaded or plain taper solid ring. This 
permits a limited adjustment for wear, 
while giving the advantages of a solid 


ring, and owing to the taper sleeve no 
steam pressure could expand the ring out 
ward. The taper sleeve would need to be 
adjustable, as, if the ring were expanded 
over a cone solid with the body of valve 
lead of the 
Che grids around the steam opening would 
] the \s | 


nig in 
experi 


the latter would be altered 


prevent any cate ports 


have no present opportunity to 

ment, some one may care to give the device 
trial, letting us know the result 

England A. & 


London, Haas 


Economy in Patterns and Drawings. 


lhe article 815, on Economy in 


Making Patterns, by J. L. 


the question fairly, for to my mind he 


Gard, states 


has shown the true economy which should 
be practiced in all the departments of any 


manufacturing business, especially thos: 


departments upon whose work other dé 


partments depend. While this economy is 
not so obvious as the easily apparent time 


saved by the workman, yet, in the end, it 


is more far reaching and will justify 
itself by its results. True, as Mr. Gard 
has said, the workman should use judg- 
ment in discriminating between the dif 


ferent classes of his work. For instance, 


jig pattern from which only one cast- 


ing 1s wanted can be a very crude affair, 
hastily nailed together with plenty of al 
lowance for tinish and draft, while a pat 
piece of the 
which is likely to be 
should be 


well finished and substantially built. Be- 


tern for an important regu 


lar output used 


hundreds of times accurate, 
tween these two extremes all degrees of 
accuracy and workmanship are necessary 
for the But this 
ination found only m experi 


best results discrim 
is usually 
enced men who by reason of their good 


judgment are higher-priced men than at 


first thought seems consistent with the 
best economy, at least many managers 
seem to think so 

| believe that the pattern-shop econ- 


omy outlmed in the article referred to 


should be precisely analogous to the 


economy of the drawing room, and that 
applicable to both de- 


the 


the same policy is 


partments. If this is true statement 


made recentiy in an article on Drawing 
Room Economy, which statement, bs 
the way, has since been criticized, that 
“drawings are now produced mostly 


not by skilled men, but by cheap labor,” 


is surely incorrect, or if true does not 
speak well for the average business man 
Naturally I applied the princ 
this 


class of work with which | am associated, 


agement 
ple expressed in statement to the 


ind as the writer made no qualifications, 


teel justited in so doing. In a business 


manufacturing machme tools, which by 


their varied functions (some 


reason ol 


being automatic) are necessarily intricate 


and complicated, I believe it is essentia 


to the greatest welfare ot the business 


thoroughly 


to employ drafts- 


men and the 


competent 


very best head draftsman 
obtainable 


While it is very 


ternmaket 


tor the pat 


necessary 


to consider the molding of the 


patterns and make them so that they wi 
draw easily without injury to the mold, 
thus insuring accurate castings, it is nor 
tne ess essential for t drattsman 
have the san ieature in view when d 
signing the castings. But while here t 
esponsi)p t I he patternmakert end 
that of the draftsman onlv begins, for 
must const ni y e\ department 
he tactor\ H cal iten Save work I 
he patternmaker, sometimes as much 
=o YT] ri 1 1 ‘ Tt) Pr t hye 1 eS 
Pore v by naking Siig 
es } | l ‘ rigil 
esign wi é vow not less 
ts utility, w simplify molding and « 
t se pieces, et tro. the patter 
: . for the n 
hinis ! CK ( 1 ng wi 
ufhicient projection and provisions 1 
machiming cking, assembling 
tc., 18 Many time greater than the act 
time spent in making the drawing co! 
plete So it is obvious that the compet: 
lrattsman should have a good idea of 
some practical experience in pattern-shop 


foundry ne-shop 


practice | 
firmly believe that more time can be saved 


+} 


for all departments of the business in 


drawing room than in all other depart 


ments taken together, 1f competent drafts 
men are emploved; but, if cheap labor pre 
lominates in the drawing room, a loss of 
time and work in the shop many times 
greater than the time and expense saved 
in the drawimg room is surely a logical 


sequence 


Recently a young draftsman whose edt 


cation mechanically was limited to a 


partly finished correspondence course, and 
who had never worked in a shop, drew 
up a weight with a chamber cored in its 


center, but with no outlet. Strange to say 


this drawing went to the pattern shop, 
and stranger still, a pattern was mack 
from it and sent to the foundry with di 


rections to support the core with anchors 
when the 


removed from the casting that the absurd 


It was only core was to b 


ity became apparent The young fellow 
in the drawing room explained his posi 
tion by saymg that he wanted a heavy 


appearance without unnecessary weight of 


metal. Of course this 1s an extreme cas¢ 
and it 


who handled the 


thoughtlessness of a 


job, but if 


showed the 
mistakes ox 


cur on the simple st kind of a piece how 


much more likely will they occur with 
complex parts, and these mistakes are in 
lirect proportion to the inexperience 01 


lack of ability of the draftsman. 
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It seems to be a prevailing opinion among 
the uninitiated that if the drawings show 
pieces with correct dimensions and shaped 
so as to correctly assemble into a work- 
ing machine the draftsman’s duty is done. 
However, there are hundreds of different 
conditions which the up-to-date draftsman 
must consider. 

| asked an old gentleman, who has been 
ali through the mechanical mill from the 
bottom to the top, what in his opinion were 
the most essential requirements in a drafts- 
He replied, “Outside of the neces- 
theory 


man, 


mathematics, and 


sary formulas 
which he is sure to encounter, he should 
know, just how each piece will be molded 
and determine how the patterns will be 
made, how far patterns of different sizes 
and shapes will draw easily, which side 
is to be molded in the cope or drag, re- 
membering that blow-holes and dirt al- 
the the mold. He 


some idea of the unavoida- 


ways are in top of 
should have 
ble variation of sizes in different castings, 
and accordingly make proper allowance be- 
tween untinished surfaces. He ought to 
have a knowledge of the shop equipment, 
including all special dies, taps, reamers, 
tapers, etc., as well as of the capacity of the 
machine tools. Consideration of the dif- 
ferent methods of machining is also im- 
portant, and he should compare milling, 
shaping, facing, ete., and decide which is 
the better. The piece he is drawing should 
be shaped to conform with the most eco- 
nomical and efficient method of operation. 
Knowledge and good judgment are essen- 
tial in determining the degree of accuracy 
of the size of each detail, which is neces- 
sary for its function. Sizes for press fits, 
running fits, clearances, ete., for different 
sizes he should know. Strength of materi- 
als, friction between different metals, belts, 
gearing, etc., he must be familiar with. It 1s 
difficult to define the most essential points 
he has to watch, for all are essential with- 
out which mistakes or delays will occur 
The list could be spun out indefinitely, for 
almost every day the draftsman has to 
deal with some new phase which he has 
not encountered before.” 

All this essential knowledge is acquired 
only through study and experience, and 
needless to say it is not possessed by 
cheap labor. I do not denounce the use of 
apprentices in the drawing room; on the 
but I do 
say, let them begin at the bottom. Make 


them do the blue-printing, and if they are 


contrary, I would encourage it; 


ambitious and willing to learn, they will 
study the tracings which are being printed. 
Gradually promote the apprentice to the 
different steps—tracing, detailing, as- 
sembling and designing—as his experience 
and ability merits, but never before. Show 
him his deficiencies, and help him to over- 
come them, and if he is made of the right 
stuff, he will make a hand 
When he has climbed the ladder, he is no 
longer cheap labor, but commands the 
salary of his equals in efficiency. Thor- 


first-class 


oughly competent men and cheap labor 
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cannot exist in the same persons. The 
irrevocable law of supply and demand 
will control that. 

It is true that some managers, whose 


education has been wholly along business 
lines, employ cheap draftsmen, under the 
delusion that it is a good and profitable 
policy. I should certainly be interested if 
one of them would explain the logic of 
However, a little investiga- 
that 
experience in 


this policy. 
who have had 
practical the different 
branches of the business, and have had to 


tion will show those 


contend with the results of these cheap 
men, always employ very good draftsmen 
PESSIMIST. 





Cutting a Long Square Thread Screw 
without a Lathe or a Die, and 
Utilizing the Scrap Pile. 


| have never felt so puffed up and con- 
ceited in my life as I do now, after read- 
ing all the nice things Osborne says about 


me at page 280. But deep down in my 
inner consciousness [ know a whole lot 
about Dixie that Osborne does not, I 


know that Dixie does not have the com- 
mercial end of the business down fine. I 
know that if a man comes along with a 
hard-luck story he is likely to get work 
done and never have to pay for it. 

Perhaps I ought to have made my rea- 
sons fcr doing things a little more ex- 
plicit at page 94, but I was afraid to spin 
the yarn out too long in case the editor, 
with his blue pencil, might cut it. 

I took the two screws back to the shop 
for the same reason that Osborne or any- 
one else would. I had to, A pack-horse 
has to be loaded on both sides with nearly 


the same weight. It would have been 
harder for that horse to carry one Io0- 
foot screw than two. 

I used the channel iron because it was 


there, flatter and stiffer and better in ev- 
ery way than the floor, The floor was just 
plain dirt, which I imagine reached clear 
down, or up, to Shanghai (which I find 
globe is just 
where I was). I know the dirt 
for 15 feet in the direction of China, be- 
cause I dug a pit that deep under the drill 
the 
Given a 


by consulting a opposite 


reached 


press to accommodate some 
flanges of which I had to drill. 
dirt floor to bolt anything to, lag screws 


won't hold; think of the expense of send 


pipes, 


ing a man round to the other side with a 
to keep the bolt from 
turning, and the annoyance of not know- 


monkey wrench 
ing whether he has a washer between the 
head of the bolt and the 2x4 you told him 
to string the bolt through. I have used a 
plank for a similar purpose (see page 455, 
Vol. but | had the channel 
iron ready to hand and therefore used it 

By using the left-hand screw I had only 
two shifts to make, whereas if I had used 


29, Part 1), 


the good part of the old screw I would 
have had at least three and possibly four. 
This, of course, is looking backward. | 
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had no idea when I started for the shop 
how I was going to do that job 

Regarding the question of scrap: What 
of the the oil 


country holds good wherever I| have | 


Osborn says practice in 
peel, 
both in this country and abroad 

[ have had people leave scrap in the 
shop and call a year or two after and ex- 
If the piece was handy 


pect to get It. 


they got it; if not, they didn't. 


I have never had a foundry in connec- 


tion with my business, and never bought 


any scrap, although occasionally large 
pieces have been left. One customer sent 
six lathe beds that had been in a fire, to 


be planed. Only one out of the lot was 


worth planing. I was paid for the work, 
and the other five were left in the scrap 
pile and subsequently sold; we got the 
cash, 

A scrap pile may be a blessing or a 
curse, depending upon the man who pro 
poses to utilize it. I have seen men mon- 
key round for several days with a piece 
of scrap in order to save (?) money, when 
they could have done the job better and 
cheaper by getting a pattern and casting 
In order to use a scrap heap, even a ver- 
satile scrap heap, to advantage, one must 


have judgment DIXIE 





A Machinist in the Backwoods. 


Next to working round machines, 
pulling ancient guns, etc., to pieces, I en- 
joy a good hunt after big game as well as 
While on one of my trips I 
ran old fellow up 
this side of the hight of land 


Hudson bay and the St. Lawrence river 


anything. 
across an somewhere 


between 


He had a very good shack and plenty of 
coffee, 
etc. He was a nice old fellow and offered 


“home comforts” such as sugar, 
my partner and me a bunk for the night. 
As we had all day we 
were very thankful at not having to make 


During the evening he pulled out 


been portaging 
camp. 
an old Snyder rifle and showed me that it 
was plugged with a bullet about the center 
of the barrel 
had was an old muzzle loader. He 


The only other weapon he 
had 
hammered the bullet with his ramrod un- 
til it was flat on the nose. The only rea- 
son he had not heated the barrel until the 
melted was because he would have 
to burn the wood of the fore-end, as he did 
not know how to get it off. I heated the 
large end of the ramrod (it was machine 
steel) 
drill, a little less in diameter than the bore, 


lead 


and flattened it to the shape of a 


then with an old piece of a file I sharpened 
Ww tT} 
angles to form a handle, 


bent over the other end at right 
cut a piece of 
wood about an inch long, making the out 
out 


rod 


split it, cut 
that the 
it on just above 


side the size of the bore, 
the centers of each half so 
just fitted in, then bound 
the drill end and started boring, one turn 
After awhile I began 
to get lead chips and kept at it until my 
wrist felt like breaking; im the end the 
thing was done and without hurting the 


every ten seconds. 
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rifling. The old fellow was so happy he 
offered to keep us free for a week, but we 
only accepted the invitation for the next 
day, during which he showed me some 
tall the had 
operated on, hitting things on the move 


very stunts with gun I 
much better than | have ever been able to, 
although my Savage managed to come up 


to him on the stationary targets 


Another time when we were coming 
down the Gatineau river (a small, but 
swift and treacherous stream running 


north from Hull, Que.), in a Peterborough 
canoe, we struck a sharp rock in a small 
1apid, breaking the bow iron which runs 
from the peak about three feet under the 
The broken 
end stuck out and caught everything that 


bottom in this class of craft. 


came near us, If | had been anywher 


near a blacksmith shop, I would have 
drilled the ends for wood screws and left 
we were miles from 
both 
made some charcoal, and after building as 


draft) 


them, but as it 


Vas 


anyone, sO we unscrewed pieces, 


good a fireplace, (natural out of 
stones and slabs of rock, as possible, we 
rolled up the best young boulder available 
We brought the broken 


ends to a welding heat 


to act as an anvil. 
(which is much 
easier to write about than to do with such 
a fire), and with the aid of the rear por- 
the 
cessful, everything considered 


tions of hatchet we were very suc- 
When we 
went to curve it back to the original shape 
we were not very much surprised to find 
that the holes for the wood screws did not 
coincide, but this was remedied by heat- 
We worked this game 
another time on a broken trap 


Canada Ww. 1. 


ing and drawing 


MeL 





Draftsmen: their Qualifications, Posi- 
tions and Salaries in England. 


Under the above heading at page 2&7, 


W. Hargraves sets forth the position of 


draftsmen in England. I think what he 
says regarding salaries is not quite as clear 
as it might be. He states the salaries 


draftsmen at different ages are worth, but 
this may be misread are paid, and the two 
meanings are very different. I am afraid 
many draftsmen after reading his letter 
may think they are not receiving as much 
for their services as they could get els¢ 
where, and so may be apt to become un 
settled; but while there is no reason why 
they should not try to improve their po 
sition and salaries when they can, my ex 
perience, after having had charge of sev 
eral first-class drawing offices, is that the 
average Salary paid is from £120 to £130 
for men 25 years of age and £180 to £200 
for men 30 years of age, the difference be- 
ing according to locality, London paying 
rather more than the Midlands and Glas- 
gow less. 


It is only exceptionally good designers 


or head draftsmen with many years ex 
perience who receive £300 or more per 
annum . ee 


England 
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A Farm Engine Repair. 


An oddity in the way of machine repair 
Visitmg a 
small town in the wheat belt | noticed that 
the 
moving the steel pins which connected the 
the reversing 
the links, 
substituting maple pins therefor. 
The 
that 
rapidly than steel ; 


was noted a few days since 


not a few of thresher-men were re- 


eccentric rods of gear on 


their engines with and were 


reason ior the change was 
little 
and that, when they do 


given 


such pins wear out- but more 


begin to wear, they are readily and quickly 


tightened by driving a nail in the end 
When a steam engine is brought to such 
stage that it is capable of repair by means 
of the 


a hammer and a box of nails 


Farmer's Universal Fixing Kit 


will it have 


arrived at perfection—or what? 
W. D. Graves 
Apprenticeship. 


\s the subject of apprenticeship is up, a 


few observations on it may tend to en 


large the discussion. It 1s a survival ot 
the past. Formerly the master worked at 
the business and possessed knowledge ac 


quired from those who preceded him, sup 


plemented by his own experience ait 
boy who wished to learn the trade and 
its secrets, or whose parents wished him 


to do SO, entered the service of the mastet 

conditions 
Che 
the 
giving the apprentice his knowledge 


for a term of years, under 


ck sely resembling slay ery benetit 


was intended to be mutual, master 
and 
the apprentice giving the master the pro 
duct of lhe 


the expiration of his time, if adapted to 


his labor young man at 


the business, was in a position to take 
his place as a man among others of his 
craft 

Things are different now. My own ex 
perience was not different from the aver 
age 1 was put mto the shop to learn the 
machinist’s trade. The owner of the shop, 
who inherited it from his father, acted as 
His father had 
learn the patternmaker’s trade, but work 


did 


should have taught me, but all I can recall 


foreman caused him to 


not agree with him. He, as master, 


in the way of instruction from him was 


how to tap nuts in a bolt cutter and how 
to forge a boring tool 

There was, in the shop, a _ red-headed 
Englishman as contrary and disagreeabl 
as could be found anywhere, but a splendid 
workman and one who believed in having 
from him, and not the 

knew of the 
left that 


A giant negro, who had learned his trade 


boys start right 


master, | learned what | 


machinist’s trade when I shop 
in slavery, taught me to forge and tempet 
tools 

The 


(if any) on my 


master in my case took the profit 


labor and 
the 


With an incorporated company the in 


gave me mM 


return less than cost of my board 


7 he com 
but 


justice becomes more apparent 


pany agrees to Instruct, etc., being 


impersonal must act through an agent or 


representative, the foreman in charge of 
the department in which the boy is placed 
attend to the 


a rule are not kept as 


being supposed to case 


Foremen as orna 
ments ; they are part of the productive ma 
chinery of the plant and all the work they 


Uhe 


foreman are to take 


can possibly carry is piled on them 
principal duties of a 
transmit them to 
the latter to theit 


orders from the office, 


those under him, drive 
utmost and carry to the office anything he 
hears ot 


sees, 


the 


imagines 
little 


Zong on among 


men. He has time to instruct 
the boys and very often 1s not competent 
lhe the 
the man of the shop is antiquated 


Che 


responsibility of determining the methods 


common idea that foreman. is 


division of labor has thrown th 
of doing the work on the tool department 
so that the shop foreman merely conforms 
to drawings from the engineering depart 
Thus the boy is situated much as | 


the 


ment 


was, and must get on right side ot 


some competent man who will teach him; 


but even then, he is likely to be called 
down for doing so, which | was not 

Some unions require members to in 
struct apprentices, but the workman sees 


in the apprentice a future competitor and 
refuses to educate him 


WW hen 


identical 


these opposing interests become 


the apprentice problem will be 


solved James Bet! 





Brazing Without Heat. 


Che article at page 652, Vol. 29, Part 1, 
is in my opimion liable to be very mislead 
Will Thos. R. Hassall make a cold 


braze and cold solder joint at my expense, 


Ing 


using the formulas he has given and send 
the Editor of the 
MIACHINIST? When I the article, I 


recognized it as one that gave me trouble 


them to AMERICAN 


Saw 


for weeks and which I never brought to 
a successful tissue 


Even if the ingredients are correct, are 


the quantities correct? Will '%4 oz. of 
hydrofluoric acid dissolve 2 oz. of brass 
flings and 1 oz. of steel filings? I think 


not 

[I do not think that anyone should give 
a recipe to anyone else unless he knows it 
to be right or else states that “So and so 
says this formula will give such and such 


results Then the experimenter will un 
derstand that there is a certain amount of 
chance about the job and will judge for 
himself whether it is worth his while to 


occupy a certain amount of time trying i 
Dixit 

[he department of docks and _ ferri 

ot New York city, ha iwarded t] 


the Harlan & 


Company, Wilmington, Del., for the con 


contract to Hollingsworth 


struction of three municipal ferry boats 


for service between the Battery, Manhat 
tan, and Thirty-ninth street, Brooklyn. The 
new ferry boats will be 209 feet long an.l 
45 feet wide They will have two com 


pound engines, a screw propeller at each 


end. and will cost $635,000 
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Pneumatic Carriers in Machine Shops. 


Since the publication of our description 
of the pneumatic conveyor for blue prints, 
drawings, etc., in the works ot the Gen- 
eral Electric Company, we learn that a 
similar installation is being made in one of 
the large watch factories for the convey- 
ance of small parts, tools, etc., from one 
part of the works to another, and it seems 
likely that such installations will become 
a regular feature of most large manufac- 
turing establishments. Mercantile estab- 
lishments have long used them to facilitate 
the transference of articles from one part 
of the establishment to another, and it is 
ot at least equal importance that this work 
should be done surely and quickly in man 
ufacturing establishments. Usually it is in 
fact of more importance in a manufac- 
turing establishment than in a commercial 
establishment, and it-is not at all unlikely 
that within a few years we shall see in the 
tool room and stock room of most large 
manufacturing establishments, terminal 
stations of complete systems of air tubes 
for the distribution of small parts, tools, 
drawings, etc., to and from all parts of 
the 
distribution 
much more efficiently than is possible with 


being that such 


works, the results 


and carriage will be done 


the present and usual arrangement. 





A Decision Affecting Patents. 
Among the many unforeseen results that 
anti-trust 
bear the 
A corpora- 


the Sherman 


that seems to 


have come trom 
law is 
matter of patent monopolies. 
tion having obtained possession of about 
200 
chines, permitted manufacturers to 


royalties. 


one upon 


patents relating to threshing ma 
use 


One 


and based 


these upon payment of 
manufacturer refused to 


his refusal upon the ground that the cor- 


pay 


poration had established a monopoly con- 
trary to the law referred to and the case 
was taken into court. The decision of the 
court was against the claim for royalties, 
Judge Seaman saying: 

“I am of the opinion that the monopoly 
thus secured to be immune from the anti- 
Trust act, must be referable solely to the 
invention under the patent, and that a 
combination of licenses formed thereunder 
may create a monopoly which exceeds the 
legitimate scope of the patent privilege, 
is not within the contemplation of the pro- 
visions of the grant, and thus violates the 
general act referred to.” 

It often takes a long while and 
decisions to determine what is the law. 
There is no certainty that this decision 
settles it, and in all probability it does not. 
But, if it is sustained it seems likely to 


nanyv 


have important effects in certain lines of 
manufacturing. Nothing is more common 
than for manufacturers to buy practically 
all of the patents of any value in their line, 
many of these patents being purchased not 
with the intention of using them, but for 
the purpose of preventing other people 
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from using them. If such general or 
comprehensive holding of patents is con- 
trary to law and if other manufacturers 
can as they please use patents so held 
without the payment of royalties, the ef- 
fect upon manufacturing competition will 
be most marked and 
patents will become much 
where they pertain to established lines of 


also, obviously, 


less. salable, 


busimess. 





Land on Which To Use Cheap 
Power. 

During the excursion of the Mechanical 
engineers down the Tennessee river from 
view the 
Bar, 


it is expected to derive a 


Chattanooga to improvement s 


being made at Hale's from which 


large amount 
of power for use in the city of Chatta- 
nooga, a good deal was said regarding the 
effect of this large amount of cheap power 
upon the city of Chattanooga, the 
probable improvement thereof. 


and 
But 


phase of the case escaped attention, which 


one 


is nevertheless a prominent feature as it 


always is of improvements of this sort: 


this being that, since these improvements 
were projected land values in the city of 
Chattanooga have advanced about 25 pet 
as soon as cheap 


cent. This means that 


power is even talked about in a given lo 
cality, which power is not to be available 
except in a specific territory, then land 
within that 
worth to a 


territory becomes actually 


manufacturer enough more 


than land outside the given territory to 
just about balance the decreased cost of 
power, and the demand for such land, 
therefore, constantly tends to increase its 
price. This effect 


Niagara Falls and other “power develop 


has been observed at 
ment” places and is a necessary conse 
quence of the development of cheap power 
And it is not 
derives 
Those 
the 
plant, 


within any given territory. 
the manufacturer as such who 
benefit from such cheap power. 
the benefit first, 
the 
who usually, of course, aim to get suff 
cient money for their power to make the 
enterprise a paying one, which is entirely 
They do the work, 


who derive are, 


owners of power generating 


right and 
engage in the enterprise, take the risks, 


proper. 


manage the business and should be liberally 
paid therefor. After them the main bene- 
ficiaries are not the manufacturers but the 
land owners, though, of course, where a 
manufacturer is within 
such a district and the cheaper power is 
offered to him, he, 
the 
pay for his occupancy of the ground neces- 


already located 
as an individual, gets 


benefit because he has no more to 
sary to use the power than he had before, 
but he receives this benefit as a land owner 
end not as a manufacturer; a fact which 
is at once perceived if we imagine him 
hiring his building and the ground upon 
which it stands, in which case his rent 
would be immediately raised to practical- 
ly make up the difference in the cost of 


power, and the further fact that were he 
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to sell this manufacturing plant, he could 
readily get the increased price based upon 
the decreased cost of power. This is in 


accordance with a well established 


omic 


econ 


law, the existence of which should 


be kept in mind by all who have to do 


with such enterprises either as promoters 


or as customers 





Much 
simplified spelling and by the 
that 


is being said and written about 


opponents of 
it much is utterly wrong and mis 
The superintendent of the water 
Kast Orange, N. J., 


long been an advocate of simplified (not 


leading 
department of has 


fonetic) spelling and being an engineer 


lox ks at the 


He is quoted by a local 


matter in the engineer's 
papel is sayings 


] 


that he intends to use the 300 words 


the 


ist ot 


as issued by Simplined Spelling 


Board and as justification for doing so 
he Says “We, as Americans, should be 


ready to lay aside the unnecessary part 
of any word as we would such parts of a 
machine as neither strengthen nor do any 


We pride 


amount of work we ar 


work uurselves on the vast 


capable of doing, 
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New Tools and Machine Shop Appliances. 





THE PITTSBURG VISI in the front yok« f a larger diametet 
In the accompanying illustrations ar than that i ‘ YOR The slide-bat 
shown some forms of a vise which is Of the front jaw extends through /) 
made so as to combine convenience and : 5 ' wl x 
adaptability with strength and durability. through the bore of the front jaw /° and 
[he slide-bar and front jaw is made of a has at its back end a head which bears 
round steel casting, and the screw is made gainst the outside of the friction-plate o1 
from a solid steel forging. The vise may C@P @ Che friction-plate is fixed to the 
be revolved upon a vertical axis, and in back end of the back jaw piece D. H 
addition, in the case of the double-swivel s a bearing sleeve which is placed on the 
vise, the jaws may be revolved in a com screw between its head and the collar so 
plete circle about a horizontal axis; not is to afford freedom of turning his 
withstanding these facilities, the vise is leeve is driven or forced tightly into it 
not encumbered with pins, levers, screws, Sat i the front jaw so as to serve as a 
or bolts for clamping it against swiveling reliable backing for the collar when the 
since the operation of tightening the jaws screw is rotated to open the jaws hie 
upon the piece of work at the same time Jaws are prevented from rotating witl 
automatically locks the vise and prevents espect t ne another by means ot a 
its swiveling lhe vise 1s therefore very pine 
advantageous in working upon pieces su Pig gitudin ction of the 
is gears, or anything which requires pet single wivel vise, which has merely the 
\dical changes in the position of the work Wve t a verti aX1S Although 
as these changes can be made without ré differently constructed from the preceding 
moving the work from the vise; it also ne, it has al the feature that bv tighten 


. ) 
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FIG. I. DOUBLE SWIVEL VIS! NGLE SWIVEL VIS! 

the many short cuts we use and the labor permits of avoiding the rays of the sun, ing the jaws on the work, the vise is auto 
saving machinery we have installed, yet or shadows at night, and other advantages matically locked against swiveling rh 
in our writing we cumber our brain and will be apparent. The swivels are gradu iction is very plain from the cut—tighten 
hands with many letters of which our’ ated so that the amount of swivel move ing the vise draws the nut or upper end 
tongue ‘ows nothing.” ment can be closely determined The of the cking dog forward, thrusting the 





Experimental Technology of Deforma- 
tion of Materials, and Its Appli- 
cation to Metal-Working Pro- 
cesses --IV.— Erratum. 


At the top of the second column of page 


268 the following line was accidentally 
omitted 
“Now, wrought iron or steel is cet 


tainly” 


According to reports from Liberty 


lexas, a discovery has just been madi 
of about 10,000 tons of rails which hay 

been buried in the sand for 46 years 
These rails came from England just 


before the Civil War to be used ona rail 
road up the Trinity valley The pro 


1 


motors died and the rai 


a flood had covered them with sand 


alter 


ls were forgotten, 


vise may be converted to a stationary one — steel bar at its lower end backward against 
if so desired by turning two screws, which the inner cylindrical surface of the bas« 
locks both swivels, and by this means also, ind locking the whole against turning 
the friction on the swivel may be varied \ pipe attachment for the swivel vise 
lhe sectional view, Fig. 1, shows the con is also made which works on the rear end 


struction of the double swivel vise. The of the slide-bar without interfering with 


base A is formed with an annular seat for any work in the jaws proper. These vise 
the body, which latter is made in two are made by the Pittsburg Automatic Vise 
halves or yokes, B and (¢ It will be and Tool Company, Pittsburg, Penn 
seen from the cut that these two halv TRACING CLOTH WITH BOTH SIDES DULI 
do not make contact with one another ~~ “a 
; : Referring to D. T. R letter at page 
over the whole of their adjacent surfaces is? 
; 19, W e informed that tracing clotl 
but are so made that when their uppet : 4 
, ; PI with both sides dull manufactured im 
ends are yressed toward one another a , , 
' : at? ; : tl ( try by the American Tracing 
the result of screwing up the vise on th ; : ; 
ae . ’ Cloth Company, 11 Broadway, New York 
work, their lower ends are forced slightly 
apart and thus press on the inner cylindri- . _— 

° e . Ts ea 4 1 thas +} iter totee 
cal surface of the base and lock the vise I iu \ i United State 
fast against swiveling vattleships now in Asiat wate il 

Within the upper ends of the two yokes rn shortly, and their place 
1 . } rr n é t } fill 
may be rotated the rear jaw piece dD. Fig Ea i il to be 1 \ 
: ; , , 1 rant ‘ 
1, about a horizontal axis The bearing le foul w armored cruisers 








Boring Bars and Cutters. 


BY JOHN WASHBURN. 

Without entering into any criticism of 
the several schemes for securing cutters 
in boring bars, that have been for some 
AMERICAN Ma- 
described 


time appearing in the 
CHNIST, the method here to be 
will be found equal to any of them from 
hoth a theoretical and mechanical point 
of view, and better than many of them, 
owing to simplicity of the bar and cutter. 

Many revile the old wedge and plain 
cutter, but its survival is mainly due to 


three causes: Both can be prepared by 
file and chisel and no great skill is needed 
in doing the job; adjustment to suit any 
of hole 


itself and also needs no particular skill; 


sort 1” sprung bars is simplicity 


ind they make, after all is said and don», 
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small improvements added that go far to 


perfect the system; these are probably 
new. If the tools necessary for duplicat- 
ing bars, slots, cutters and wedges are 


carefully made, and what is of still more 
importance conscientiously kept up to 
their full eficiency, then the making of the 
matter of the 


all pins, grooves 


cutters and wedges is a 
greatest simplicity; and 
or specially inserted teeth, etc., are quite 
unnecessary. 

The job is solid, simple, correct theo 
retically and right mechanically. 
2-inch 


shown a diameter 


with a 3%-inch diameter 


In Fig. 1 is 
boring bar A, 
cutter B in its slot. 
ing the cutter up solid. 
is reduced at D to 1 15/16 inch diameter 


C is the wedge hold- 
The boring bar A 


for 34 inch back from the end of the slot: 
there are two annular rounded grooves E, 
I in A at each end of the reduced part 
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BORING BARS 


a solid job with the bar and will, even 
under very trying conditions, from this 
very fact of being so solid, make a decent 
hole at the finish 

Under these conditions the wedged cut- 
ter does well; why, then, should it be 
abandoned? Why go to the trouble of 
making all sorts of fancy expensive sys- 
tems of cutters and bars at all? It seems 
rather illogical, after all, to want to do 
away with what is no doubt a good thing, 
Much 


better try and improve on the good thing 


or it would not survive as it does. 
and try and make it better, and some time 
we shall arrive at the best way of wedg 
ing a cutter and fitting both to a boring 
bar. 

On is the 
»f boring bars, cutters 


such lines following system 


and wedges de- 


signed. It is not a new system, or a new 
idea, but one practised in many places for 
many years, but there are one or two 








Secuon, H. ‘I. 


AND CUTTERS 


D, and this reduced part is finished where 
possible by grinding and made o.o1 inch 
taper, the smaller diameter being, of course, 
next the slot. The E, E are 
cut half round, firstly, to avoid a sharp 
shoulder at the reduction of the bar and 
thus minimize the liability to an initial 
crack; and, secondly, they facilitate the 
grinding of the reduced part of the bar 
at D. 

If grinding 
part D 
scraper tool, and under no circumstances 
whatever should a file be put on it. The 
other end of the slot in the bar A should 
have its center portion removed as shown. 


grooves 


is impossible, this reduced 


must be finished with a spring 


All boring bars should be furnished with a 
standard taper shank at one end as large 
in proportion as the bar will allow, and 
it is of much advantage if shanks are on 
both ends of the bar, in this case of course 
being less in diameter than the bar. The 
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centers in boring bars should be carefully 
bored, coned and recessed to avoid dam 
The reduced part of the bar at D 1s 


through 


age. 
no hindrance to the bar passing 
a hindrance to 
being spoiled friction in 
has to This 
given a slight cone to allow for the spring 
of the tool in boring out the lips of the 
Bars of this 


bushes, but accidents or 
bushes it 


D 1s 


by 


through part 


pass 


cutters which will fit to it 
type, carefully made of a good quality ot 
steel, stiff and tough, will last years in a 


well managed works, even in- constant 
use, and the seats for cutters remain true 
and undamaged, unless, of course, that 
bugbear of every works, “Dickey the 


Noodle,” gets using them as pinch bars. 
The cutters to be used in such bars are 
made of mushet or other self- 
hardening But whether mushet or 
carbon steel be used, the bars of steel for 


preferably 


steel, 


each size of cutter should all be accurate- 
ly sized to templets for width and thick- 
ness, this being done preferably by grind 
ing; the pieces required for different di 
ameters of bored holes should, if of carbon 
steel, be carefully parted on shaper or 
as near as possible finished length, 


as parted off should be 


Saw, 
and each length 
immediately figured with its diameter o1 


other distinctive indications. The pieces 
of steel so sized and cut off are then 
secured in a special boring jig, Fig. 2 


which is placed in a good lathe, and the 
center of cutter bored to form the lips, 
either with an hooked boring 
tool, or with a special drill placed in the 
ck of the lathe, in either case the 
count- 


ordinary 


tail st 
lips are bored to a gage which is a 
erpart of the reduced part D of the boring 
bar .4. The lip should join the main part 
of the cutter with a fillet of 1/16 inch ra 
dius, also to avoid initial cracks liable to 
be set up by sharp corners. The 
backed off to allow of this 
cutter between the 


corners 
of the slots are 
The center part of the 
leaving 
up 


slot 


lips is recessed 1/32 of an inch, 
only the parts next the lips to 


directly and firmly to the end of the 


1 
ciose 


in the bar 4. This operation being com 


pleted on a batch of cutters, they are one 
by one secured in the hardened and 
ground standard bar, Fig. 3, which is 


about six inches long for 2-inch size of 


of bar A, and 


bar, and the counterpart 
turned on their outside to within 0.02 of 
their finished diameter. The cutters may 
hardened. To finish the cutters 


again inserted in the standard 


now be 
they are 


bar, Fig 3, and brought to size on a grind 


ing machine, the backing off or clearance 
being also carried out on the same ma 
chine. The 
equally careful manner; their center por 


wedges are made in an 
tion next the cutter is removed as shown 
and they are all sized by grinding to temp 
let, so that all wedges for a given size of 
of a master wedge 


All wedges to be 


bar are 


kept for reference. 


duplicates 


spring tempered. 
Cutters 
solutely central and will give the liveliest 


made as described are ab 
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satisfaction to the users of them. It 1s 
a theoretical and mechanical job and im 
possible to get wrong with; and if Fig. 1 


noted how the 


is studied it will be whole 


affair is, the removal of central portions 
of slot, cutter and wedge preventing any 
chance of center rocking and consequent 
Should the 


by use become slack sideways in the bar, it 


breaking of cutters cutters 


is very little detriment; they take up 
around a center, are self-centering in any 
position on the bar, so that slight slack 


ness sideways may be dismissed as of no 


detriment [he reduced part D, of the 
bar A, and the lips of cutters are prac 
tically indestructible and wear is of the 
very slightest, all fitting too snug and 


close to allow of it 
It is 


description of the jigs, templets, and gages 


scarcely necessary to give any 


used, as the figures show their nature very 


clearly. It is, however, on the accuracy 


I 
of these that the worth of the system de 


pends. A good job is worth doing well, 
in fact cannot be too well done, and if 
the jigs, templets and gages as shown 


are well made and kept up as they should 
ill be no complaints from the 


the 


be, there will 
works to the tool room that is, that or 
other is out of truth or size, and no bars 
will be strained from wedging up 

With any system aiming at better and 
more expeditiously carried out work in 


tl should be: Avoid 


tne 
a boring bar by inserting cutters 


boring, first rule 
straining 
of greater diameter than those for which 
the diameter of bar is suitable; for it is 
far better and in the end cheaper to have 
more bars of various sizes and keep them 


true and in good condition than to have 


fewer bars and strain them to destruction 
on work too heavy for them. To this latter 
failures in boring-bar sys 


Whatever the 


generally 


are due more 
tems than any other cause, 


system adopted (and this is 


to be remarked of systems for all works 


purposes), it should be intelligently carried 


out; more systems break down through 


f carrying 


the individuals responsible for 


} 


them out being incapable of realizing 
what system is, what its uses are or what 


it means, and where, as is so often the 
case, such ignorance is backed up by lazi 
fail and does; but let us 

fai 


ness, system must 


hope that these causes of lure of sys 


temizing in our workshops are gradually 


being removed. 


On larger and consequently more ex- 


pensive bars, the reduced part of bar D 


less in diameter 


bar, and to 


may be made % inch 


than the main body of the 


preserve these reduced parts from damage 


a thin sheet-brass spring ring may be 


slipped over them when not in use, this 


passing through bushes quite freely 


Charkoo, Russia 





Recent Government specifications re 


quire the use of vinegar for washing gal- 


vanized iron surfaces before applying 


paint, to roughen the surface so as to give 
the paint a better opportunity to adhere. 


——s 
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Minimizing Shrinkage Stresses in 
Balance Wheels—Is There one 
General Way? 


BY W OSBORNI 


| hope that this subject will be 
the thought and attention it 
that those 


give 
deserves, to 
interested in 


the end who are 


balance wheels but who are not directly 
connected with foundry work will know 
what is good practice lt does not make 


any difference to the wheel what anyon 


whether the stresses are 


after the 


thinks about 


there or not wheel is done, but 


it does make a difference as to whethet 


they are there or not; so if | can stir up 
a reasonable amount of thought and dis 
cussion it is at least apt to help to a right 
understanding of the matter whether M1 
with mi 


agrees 


Maddock or anyone els« 


about his wheels or not 


| see that I did not succeed aa) explain 
ing myself clearly in my former article, 
for Mr. Maddock evidently has a wrong 


idea as to our practice with fly wheels, for 


he states at 100 that I cover them 


page 
with green sand. ‘This is a mistaken idea 
Chey are cast in green sand, and not taken 
out, and only such parts are uncovered as 
judgment, founded on experience, would 
indicate to be best for that particular de 
Should it be thought desirable to 
still further retard the cooling, the top of 
the flask with hot 
from some job that has been shaken out 


If I had to take these wheels out of the 


Sign. 


will be covered sand 


flasks as soon as they would bear handling 


and wished to anneal them I would cet 


tainly cover them with dry sand instead 
of green sand, but as a matter of fact the 
sand next to a casting after it has been 


poured is both dry and hot. I am not 


wishing in any way to dispute the state 


that Mr. Maddock that his 
benefited by the treatment 


ment makes 


wheels are 


which he them, but I believe 


Pives 
due to the annealing action 
which makes his iron better able 


to the 


the benefit is 
to stand 
the strains rather than eliminatio1 
of them. To b 
as he doe ¥ the 


all but the centers of the heaviest 


able to move the wheels 


iron must be set at least in 
sections, 
it is too late to get the benefit 


gotten by skill 


and if it is, 
which can be and judg 
cooling time ot! 
that if 
] 
i 


ment in equalizing the 
set We all 


could be induced to set and cool al 


seem to agrec ron 
over, 
and through and through, equally, ther: 


would be no strains or stresses due to 


cooling. After the iron has set it is only 
left for the parts to take the stresses which 
come and the slower they come the bet 
ter able the parts are to take care of them 
Some writers on mechanics say that 

stress suddenly applied has twice the dis 
torting effect 
If this is 


of time of a 


of one applied gradually 


true within the working limits 


machine, something of the 
same kind may be true in castings which 
are cooled slowly with the added benefit 


that being hot the percentage of distor 


wm 
~ 


tion they will stand without rupture may 


be greater! 


S objection 


[he most seriou that | would 
have to Mr 
to my wheels 


While the 


not believe 


Maddock’s method if applied 
that of cost 
break | do 


as good as 


would not be 
wheels 


that they 


the ones we are now getting lo get 
those wheels into his annealing bed they 
have to be exposed to a cooling action 
that certainly cools the light parts at an 


undesirable rate while it lasts, and the 


sand must be heated by the wheel betore 


t begins to do any good Both of thes 
would be worse in cold weather, and both 
re avoided by cor ne im thi tlask where 
cast 

\s the arms nu me of M1 Maddock 
wheels did pull apart they must have been 


n tensio1 Lhe main difference these 
wheels (judging from the sketch fut 

ished with 1 t article) was m their 
having a hub of rge diameter with a 
irge hol 1 it lhinking the miattet 
ver, how can they get in tension li 
they are light, as said, compared with the 
hub and rim, they set first, and at thi 
point of the cooling they might be pull 
ing both on th b and on the rim, but 
it cannot be now that they break, for th 

is before the special treatment begins 
After they have set and the hub and rim 


have set they keep shortening as the 


heat leaves the n, na I they cool taste 
than the other the tension 1s increased 
\fter they are cold the hub and the rim 
continue to cool. If tl hub cools fastet1 


further increases the 
When it is cold the 


section 15 


than the rim it 


still continues to cool if its 


larger than that of the hub, and relieves 


this tension up to the time when it gets to 
the same temperature as the rest ot the 
wheel. If this reasoning is right it is plain 
that it depends on the amount of tension 
in the arms when the last cooling takes 


place whether the strains in the arms will 


ieved or not When the 
first set and begin to pull on the 


and 


be re arm 


hub and 


m they (the hub rim) are m a 


plastic state and yield readily and this 1 
not the time f maximum stress in the 
rms lf the hub made to cool so that 
t is in the same state as the arms and 
cools at the Sal rate the effect would 
be the same is though the arms ran 
straight across and it would not need t 
be further « dered, and it would then 
be necessary to keep the arms from cool 


ing enough faster than the rim to keep th 


tension down until they were cold After 
that the rim would continue to cool and 
close down on the arms until cold 

made to cool first 


If the hub could be 
it would eliminate much of the strain at 
arms lf the should be 


increase these 


first in the rim 


made to cool first it would 


strains both at first and finally. The above 


shows enough of my reasoning as applied 


to the balance wheel spoken of to let an 
other form his own opinion of it. 
Any foundry very fortunate in having 
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a physical laboratory as an attachment. It 
can be used to demonstrate whether such 
reasoning is correct or not. I refer to the 
bad castings that are part of our output. 

If those who are interested in the action 
of cast iron will make good use of this 
laboratory they will find that it will be 
apt to shrink on their hands, but is always 
likely to be as large as desired; and the 
information is unbiased, and the material 
that is there for examination is always 
that which needs more attention than it 


gets. 

In breaking up defective fly wheels we 
always find the arms in compression. 
After an arm has been broken in two 


places it will not show any opening, but 
will require a stroke, and sometimes sev- 
eral, from a sledge to remove it, while if 
the is broken first, it show a 
slight the and 
elastic limit of cast iron for compression 
are both much greater than for tension, 
the wheels are stronger in this shape than 
if the stresses and strains were reversed. 

In going over this matter with other 
men of experience in casting fly wheels 
their experience has been the same as 
mine. It has been the rim that is under 
tension as shown by breaking. Cases have 
where wheels have broken 
through the rim after having been stand- 
ing around for several days, but none of 
them ever had it happen to an arm. As 
Mr. Maddock has had a different experi- 
ence it would be interesting to have him 
give the dimensions of his wheel, and if 
he mixes by analysis, the analysis of the 
iron he uses in it, and also tell us whether 
the arms crack during the cooling or after 
the wheels are cold. If they crack during 
cooling it would be interesting to know 
how those that did not crack would act 
if broken after the wheel was entirely cold. 
To get a good idea of this, an arm should 
be broken that has a sound arm on the 
other side of the hub from it. 

Neither the extra trouble nor expense of 
annealing the wheels as described by Mr. 
Maddock will keep us from adopting that 
method if I believe it to be better than our 
present practice, but the mere fact that 
once his wheels broke, and that now they 


rim will 


opening As strength 


been cited 


do not is not enough to show that he has 
a plan that will be good for general 
He have been 
close to the danger line before so that 


application. may very 
he sometimes got over it, while now he 
may be just enough farther away that he 
does not get over it. 

In regard to the three claims made for 
this method most molders and foundry 
men would say of the first one “not proven.” 
As to the second it might be as well to 
continue using the very best iron for the 
purpose at hand for a while even if it is 
not needed. 


The wheels will not be any 
the worse for it. And as to the third one, 
all the skill of the molder, or of the fore- 
man in equalizing the cooling down.to the 
time when the wheels are taken out of the 


flask to put in the dry sand will be useful 
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in keeping them in practice even if it is 
not needed for the good of the wheels. 





Personal. 





Lucien I. Yeoman, superintendent of 
the Link-Belt Machinery Company, leaves 
that company to enter the motive power 
department of Armour and Company. 

A. L. DeLeeuw, of Hamilton, Ohio, is 
engineering the new plant of the Cincin- 
nati Milling Machine Company, at Oak- 
ley, to which we referred some time ago. 

Will our correspondent who some time 
ago sent us an article on the subject of 


turning and boring paper and_ rubber 
kindly send name and address to the 
editor? 

Lloyd FE. Shirley, formerly assistant 


superintendent of the Link-Belt Machin- 
ery Company, has resigned to enter the 
Thos. B. 
Company, of 


production department of the 
Jeffery Manufacturing 
Wis. 


Charles E. Fargo, Jr., for the past nine 


Kenosha, 


assistant purchasing agent of the 


re- 


years 
Link-Belt Machinery Company, has 
signed to establish a business as a con- 
sulting production engineer and purchas- 
ing agent. 

Mrs. McIntosh, 
Cleveland, Ohio, and for some time past 
engaged in special work in the advertising 
department of the AMERICAN MACHINIST, 
is now conducting the publicity work of 
the Norton Company, Worcester, Mass. 


Frances formerly of 





Obituary. 


William H. Owen died at his home in 
Springfield, Ohio, August 31, of heart  fail- 
ure superinduced by a previous severe ill- 
ness from which he had only partially re- 
covered. He was born in Glenham, N. Y., 
worked in various machine shops in the 
State, and about 30 removed 
to Springfield where he first worked as a 
tool maker, afterward department 
foreman in a harvesting-machine works, 
and finally, with P. E. Montanus and the 
late Frank Kempsmith, the 
business of manufacturing machine tools 
This establishment split into three separate 
shops, all of which are in successful opera- 
tion, Mr 
chine Tool Company, of which he was the 
head until about a year ago when he with- 
drew and became traveling representative 
for the E. A. Kinsey 
Cincinnati. 


years 


ago 


was 


went into 


Owen founding the Owen Ma- 


Company, of 





Business Items. 

The Cushman Chuck Company, of Hart 
ford, Conn., has removed its New York office 
from 38 Cortlandt street, to 18 Dey street, 
thus providing increased facilities for its 
metropolitan trade. 


The Carborundum Company, of Niagara 
Falls, has started construction work on a 
large plant in Germany. A German com 
pany has been formed under the title, 


“Deutsche Carborundum Werke, G. m. 
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b. h.” The new works are located at Reis- 
holz, a manufacturing suburb of Dusseldorf. 
This city is situated on the Rhine and is one 
ot the most progressive manufacturing centers 
of Germany, being laid out on very modern 
lines. It has unusual facilities for distribu- 
tion of products, both to Germany and to other 
European countries. The construction of the 
new plant is under the supervision of one of 
the American engineers of the Carborundum 
Company. Five kilns for the manufacture of 
vitrified wheels are provided for, two of these 
to be built at once. The buildings are en 
tirely of concrete, fire-proof construction, and 
the plant, when completed, will embody all of 
the latest and most improved machinery for 
the manufacture of abrasive materials. It is 
expected the new works will be in operation 





by January 1, 1907. 
Manufactures. 
The Chattanooga (Tenn.) Armature Works 
is erecting an addition. 
Gross & Company, Harrisburg, Penn., will 


erect a new machine shop. 
The Cincinnati (Ohio) Traction Company 
will erect a $20,000 boiler house. 


A machine shop will be erected for Samuel 
J. Shimer & Son, at Milton, Penn. 


The Grand Rapids (Mich.) Hard Screw 
Company has acquired a factory site. 
The Independent Asphalt Company, Spo- 


kane, Wash., will erect a $12,000 plant. 


The Metal Stamping Company, Jackson, 
Mich., will erect a new $40,000 factory. 
The Barcalo Manufacturing Company, 
Buffalo, N. Y., will build a $9000 foundry. 
Burnham & Morrill, Portland, Me., will 
erect a canning factory in Port Clyde, Me. 
The Overland Plaster and Cement Com- 


pany has been incorporated at Laramie, Wyo. 
The Wilson Heater Company, St. Louis, 
Mo., will build a new factory in Valley Park. 


The Anchor Spring and Bedding Company, 


Nashville, Tenn., will erect a $20,000 
factory. 

The United States Steel Corporation will 
erect a new $1,000,000 billet works at the 
Donora, Penn., plant. 

Work has been commenced at Pittsburg, 
Kans., on the construction of the new Kan- 
sas City Southern shops. 

The power plant of the Marion (Ohio) 


Railway and Light Company was wrecked by 


the explosion of a_ boiler. 

The Yarman & Erbe Manufacturing 
pany, Rochester, N. Y., office appliances, will 
erect a plant in Gates, N. Y. 


Com- 


Philadel- 


The American Pipe Company, of 
phia, Penn., is having plans prepared for a 
power station at Ruthby, Del. 


The Detroit (Mich.) Sanitary Ice Company 
has been organized with a capital of $200,000. 
William T. May is chief organizer. 

The plant of the American Can Company, 
at Indianapolis, Ind., was destroyed by fire, 
entailing a loss of nearly $300,000. 

The Benjamin F. Shaw Company, Wilming 
ton, Del., fitters, ete., are making ex- 
tensive improvements and additions 


steam 





Catalogs. 
Geo. V. Cresson Company, Philadelphia and 
New York. Catalog and price list of cast 
iron pulleys Illustrated, 6x9 inches, 70 


pages, paper 


Economy Drawing Table Company, Toledo, 


Ohio. Catalog of drawing tables for en- 
gineers, draftsmen, ete. Illustrated, 54x8% 
inches, 25 pages, paper. 

Modern Tool Company, Erie, Penn. Cat- 
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alog describing self-opening and adjustable 
screw-cutting die heads, adjustable solid dies, 
chucks, tapping attachments, ete. llius 
trated, 6x9 inches, 52 pages, paper. 

The Warner & Swasey Co., Cleveland, Ohio. 
Booklet entitled, “Reflections of a Rambler,” 
by Elmore Elliott Peake, and which is an en 
tertaining and interesting description of the 
binocular. Illustrated, 314%4x6% inches, 26 
pages, paper. 

Electric Manufacturing Co. 
Bulletin No. 611, illustrating 
switch. Circular 


Stanley-G. I. 
Pittsfield, Mass. 


and describing G. I. snap 


No. 781, illustrating and describing G. Il. type 
J primary fuse box. Circular No. 784, illus- 
trating and describing G. I. incandescent 
lamps. 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than 


the ensuing week’s issue. Answers 


Friday for 
will be forwarded. 


addressed to our care 


Caliper cat. free. E.G. Smith, Columbia, Pa. 
Cox Computers, 75 Broad St., New York. 
Runnerless slide rules. F. F. Nickel, 27 

Winans street, East Orange, N. J. 
Diamond Tools. Send for price list.. 

Mfg. Co., 26 Hackett St., Newark, N. J. 
Will buy or pay royalty for good patented 

machine or tool. Box 282, AMER. MACHINIST. 
High-grade work wanted for universal mil- 

ler. Northwestern Machine Co., Detroit, Mich. 
Light and fine machinery to order; models 
and elec. work specialty. E. O. Chase, New 

ark, N. J. 

Wanted—Machinist in every shop to 

for clubbing offer on calipers. E. G. 

Co., Columbia, Pa. 


Gem 


send 
Smith 


Marine and 


Gas engines designed to order. 
Towle, 


automobile work a specialty. H. 
150 Nassau street, New York. 


Special machinery accurately built. Screw 
machine and turret-lathe work solicited. Robt. 
J. Emory & Co., Newark, N. J. 


Work wanted for a Cleveland automatic 


lathe; handles 2 in. and under. ‘The Earle 
Gear and Machine Co., 141 Oxford street, 


’hiladelphia, Pa. 


Tool catalog No. 22, 950 pages bound in 
cloth. Greatest small-tool catalog ever pub 
lished. Will be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over. 


300k costs you nothing if you become a cus 
tomer. Montgomery & Co., 109, Fulton street, 
New York City. 


For Sale. 


For Sale—Foundry, wood and iron machine 
shop. Box 74, Albion, N. 

For Sale—Small machine shop and foundry 
in eastern New York; plenty of work. For 
further particulars address 8. K. Gibbs, 
Schenectady, N. Y 
Going machine shop, situated in 
natural gas; will bear strict 
good reason for selling. Ad- 
Tiffin, Ohio. 


For Sale 
northern Ohio; 
investigation ; 
dress Box : 

$50,000 buys plant, manufacturing own pat- 
ented machines, in operation throughout the 
country, including patents, machinery, fac 
tory, tools, jigs, good will; 15 miles from New 
York City; doing good business. Box 958, 
AMERICAN MACHINIST. 





For Sale cheap to settle an estate—Well 
equipped foundry and machine shop in a good 
lively town in central New York; or will give 
free rent to right party for three years, with 
option to buy at end of period Address J. & 
Lb. Conger, Groton, N. Y. 


Wants. 


Situations and help advertisements only in 


serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements ahbreviat 

The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week's issue insiwers addressed to our care 
will be forwarded Applicants may specify 


names to which their replies are not to be 
forwarded, but replies will not be returned 
If not forwarded, they will be destroyed with 
out notice. Original letters of recommenda 
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tion or other papers of value should not be 
enclosed to unknown correspondents Only 
bona fide situation want or help want adver 
tisements inserted under this heading igency 
advertisements must be placed under Miscel 


laneous Wants. 


Situations Wanted. 


Classification indicates present address of 
advertiser, nothing else 
CANADA, 
Wanted—-Position by an experienced 
man, familiar with the best factory methods, 
the premium system for remunerating labo 
and the handling of men. Box 968, AM. M 


CONNECTICUT 


cost 


eXtensive manutlic 
desires to make a change; ac 
and best machine-shoj 


Superintendent of an 
turing plant 
customed to the latest 
methods and practice; capable of organizing 
and handling a machinery plant in all its 
branches ; a designer of special and automatic 
machinery, tools, jigs and fixtures for the rapid 
and economical production of fine and medium 
heavy interchangeable work. Box 950, 
AMERICAN MACHINIS1 

GEORGIA 
manager of branch in Atlanta, 
and supplies or ele 
Address Station Bb, 


Position as 
Ga., for machine 
trical supplies 
Atlanta, Ga. 


tools p 
Box 67 
MASSACHUSETTS 

office man 
MACHINIS1 


correspondent, general 
Box 48, AMER. 


Expert 
wants position. 


Steel measuring tapes and rules—-Position 
wanted by an expert, late with the Starrett 
Co.; etcher also on ivory, bone, pearl, et 
John Campbell, Athol, Mass 


MICHIGAN, 
man of 
manufac 


Wanted 
wide experience in 


position by 


Responsible 
and 


mechanical 


turing lines; present position, superintendent 
of factory employing from 350 to 400 men; 
best of references. Address Box 35, AM M 


NEW JERSEY 
draftsman wishes to change 
AMERICAN MACHINIST, 


Mechanical 
Address Box 39, 

Mechanical engineer wants responsible po 
sition; practical shop and drafting-room ex 
perience on general steam-engineering work; 
good executive ability; best of references 
Box 58, AMERICAN MACHINIS1 

Young man, M. E., desires position as su 
perintendent, assistant, or position of respon 
sibility; good shop, drawing room and _ busi- 
ness experience on engines, pumps, condensers, 
ete.; good executive ability; best of refer 
ences. Box 42, AMERICAN MACHINIST. 

Mechanical engineer, with extended experi 
ence in design and construction of machinery 
and mechanical appliances, factory and busi 
ness management, desires to associate himself 
With tirm in need of such services; Newark, 
N. J., or immediate vicinity Address Box 17, 
AMERICAN MACHINIST 


NEW YORK 

draftsman, graduate, 
AMERICAN MacnH 
draftsman, 15 


desires po 


Experienced electrical 
wishes position. Box 40, 
Mechanical engineer and 
years’ experience, 33 yvears of age, 
sition Box 30, AMERICAN MACHINIS1 
Mechanical draftsman, two experi 
ence, also shop experience, desires position in 
vicinity of New York Cty tox 47, AM. M 
Mechanical draftsman, long experience, pra: 
tical, wants position in or near New York 
City; age 36. tox O1, AMERICAN MACHINIST. 


years’ 


first-class practical 
preferred ; best 
MACHINIS1 


Superintendent, by a 
mechanic; automobile works 


references. Box 57, AMERICAN 


Wanted---Position as draftsman with firm 
willing to pay good price for good man; have 
successfully filled leading positions in shop 
and drawing room Box 49, AMER. MCHINIS1 

American, with wide experience as design 


ing draftsman, engineer and machinist, wishes 
pesition where not confined to office all the 
time; can handle men successfully fox 33, 
AMERICAN MACHINIS1 

Wanted 
dry; experienced 


foreman of iron foun 
sand and gen 


Position as 
in green, dry 


eral line work, including molding machines: 
ercellent references: vicinity of New York 
City preferred. Box 59, AMERICAN MACHINIS’ 


superintendent of plant, 
power plant, manufac 
turing machinery, buildings, et capable of 
tuking a load off manage! shoulders; first 
ciass mechanical engineer; will consider other 
mechanical executive position Box 10, 
AMERICAN MACHINIS1' 


Master mechanic, 
assume full charge of 


Practical draftsman, mechanic and inven 
ter, American, 40, desires to make a change: 
experienced on accurate interchangeable work ; 
automatic machines, gasolene engines, auto 
mobiles and all jigs and tools 
a specialty : have 


experience in 
the handling of men 


classes of dies, 
had 20 years’ 


Box 55, AM. MacHu 


07 


PENNSYLVANIA 
and general work 


MACHINIS1 


Draftsman on rolling mi 
wishes position Box 56, AMER 

Expert grinder, surface and universal, wishes 
position on tine work, New York or vicinity 
Box 38, AMERICAN MACHINIS1 

Wanted 
foreman ; 


aster mechanic or 


understands 
and 


Position as n 
seven years’ experience ; 





sheet 


tool and die-making for tin boxes 
metal; good executive ability Box 4, AM. M 
WISCONSIN 
Expert designer of machine tools, special 
automatic ma nery, fixtures, tools and jigs 
for manufacturing purposes Box 37, AM. M 


Help Wanted. 


Classification indicates present address of 

advertise nothing else 
CANA \ 

Wanted—-Draftsman with experience in saw 
mill and pulp machinery ; state age, experience 
and salary expected Address Box 24, Am. M 

Wanted —Draftsman on jigs, fixtures and 
tools state age, experience and salary ex 
pected Address Box 25, AMER. MACHINIS1 

Wanted Good executive to take charge of 


order and shipping departments of large elec 


trical factory in Canada Apply, stating ex 
perience, references, age salary wanted, to 
Dox 50, AMERICAN MACHINIST 

We at nereasin department and 
invite applications rom toolmakers experi 
enced on fixtures, dies and gayges Address, 
with full particulars s experience and 


ipany, Quebec 


Factory superintendent wanted in gasolene 
located in central Illinois one 
1e@ work and reduce cost 


engine tactory a 
t 
Manufacturing Co., Havana, 


who can get out 
Address Ilavana 
Lllinois 
Wanted—Chief draftsman with 
in power transmil elevating and 


experience 
convey 


ssion, 


ing machinery, and with education and ex 
perience giving him wide knowledge of the 
work; must have ability to put work through 
the drafting rogm systematically and rapidly 


Address, with full particulars, Box 14, AM M 
INDIANA 


A mechanical draftsman acquaint 


Wanted 
and 


ed with jig and fixture work, punching 
forming dies; one experienced in adding-ma 
chine business or kindred work preferred ; 
give experience, references ‘and wages re 
quired Box 54, AMERICAN MACHINIS1 


MAINI 
Wanted { working foreman for a brass 
foundry ; one who is well acquainted with the 
mixing, molding and finishing of brass cast 
ings teply, stating experience, with refer 
ences, to Box 939, AMERICAN MACHINIS1 
VIASSACILUSETTS 
Wanted —First-class machinists 
to automobile work Address P. O 
ittstield, Mass 


Wanted -An expe 


accustomed 
Box 906, 


enced operator on Gould 


& Eberhardt gear cutters on heavy work; a 
man wl knows how, and can tell how, to cut 
gears man with theoretical and practical 
knowledge preferred Box 32, AMER. MACH 


Wanted —By high-grade manufacturing con 
ral young men with some mechanical 


cern, Seve 
ability to be trained for positions as installers 
of automatic machinery ; state wages desired 
to start ind give reterences territory, New 
England States Box 26, AMER, MACHINIST 
machinists; must 


Iwo first-class 


Wanted 
it, tine machine work 


be capuble ot doing Z 


ne common, rough workmen will answet! For 

competent men we can ffer permanent posi 

tions light, pleasant shop, ZO miles from 

Loeston In answering, state age, experience 

and wages expected Replies will be held 

strictly confidentia Box 991, AMER. MACH 
MICHIGA) 

Wanted Ap] ations m first-class too 
makers, machinists and assemblers on automo 
bile motors We al onstant increasing our 
plant and want to hear from first-class men 
only; new plant: well situated; pleasant sur 


mily men: best schools in the 


roundings for ta 


State Address Continenta Motor Mfg. Co 
Muskegon, Mich 
Wanted Experienced man to take charge 


of drafting 


room, employing about six men 
with old established and p 


ogressive firm; one 


capable of checking drawings and directing 
the work experience in automobile or gaso 
lene work desirable permanent position to 


ferences required 30x 43 


right man ref 
AMERICAN MACHINIST 


MINNES \ 

Wanted First-class machinists, molders 
and patternmakers, also structural template 
makers and structural on workers We are 
daily incrensing o business and will con 
sider applications from competent mechanics 





68 
in the above branches of our business. Ad 
dress, with references, Minneapolis Steel and 


Machinery Co., Minneapolis, Minn. 


MISSOURI 
Draftsman and salesman thoroughly ex 
perienced in press — die business; state full 
particulars. Box 34, AMERICAN MACHINIST. 


Wanted — Designing ars aftsman, one who has 
had a wide range of experience on large gas 
engines and producer plants; in writing, give 


full details as to previous and present records, 


salary expected, also when position can be ac- 

cepted. Address Box 992, AMER. MACHINIST. 
NEW JERSEY 

Wanted—For a large textile establishment, 


over on 
ete 


engineer not 
viving experience, 
AN MACHINIS1 


an assistant mechanical 
vears of age. Address, 
sox ONT, AMERK 
Wanted Thoroughly experienced pattern 
maker, non-union shop; steady work and good 
wages; state experience, present location and 
wages expected. Box 44, AMERICAN MACH 
Wanted—Lathe, planer, drill, boring mill 


and floor hands, also apprentice hands of two 
or three years’ experience; good wages; open 
shop. Krom Machine Works, Plainfield, N. J. 


Wanted Thoroughly 
maker, non-union shop; steady work and good 
wages; state experience, present location and 
wages expected. Box 29, AMER. MACHINIST. 

Several first-class tool and diemakers accus- 
tomed to high-grade work; steady employment 


experienced pattern- 


and good wages to competent men. Sloan & 
Chase Mfg. Co., Sixth avenue and Thirteenth 
street, Newark, N 

We are increasing our tool-making depart- 


ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk- 
ing Machine Co., Camden, N. J. 

We have increased our plant 
floor and vise hands for day work 
hands for night work. Good pay 
work to good men, Address . apply at 
Machine Tool Co., Plainfield, N. J. 


and desire 
and lathe 
and steady 
Pond 
NEW YORK 


Ten machinists in job shop; wages 
Lispenard & Clark, Wyckoff 
. a 


Wanted 


£2.50 * $3. 265 


street, Brooklyn, N. 

Wanted —Experienced men on general tool 
work; steady positions for the right men. 
Remington Typewriter Factory, Ilion, N. Y 

Wanted Experienced draftsmen, toolma 
_ rs and machinists. Give age, references and 
vages expected. Remington Arms Co., Ilion, 
Oy 


Draftsmen on jigs, fixtures and tools want- 
ed; experienced men only. Mergenthaler 
Linotype Co., 20-42 Ryerson street, Brooklyn, 
N. Y. ‘ 


for detail 
not neces 
Address Box 


Mechanical draftsmen wanted 
work; ability in machine design 
sary; state experience and age. 
41, AMERICAN MACHINIST. 
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chine-shop experience preferred ; state age and 
experience. Box 45, AMERICAN MACHINIST. 

Chain-maker Working foreman, experi- 
enced in the manufacture of safety, plumbers’ 
or sash chains, required by a new shop. Ap- 
ply to J. H. Cooke, 452 Classon avenue, Brook- 
lyn, N. Y. 

Superintendent— Manufacturing plant, 600 
hands, wants man of experience to take charge 


of manufacturing: first-class man, with A-1 
references, required. Address ‘‘A-1,”’ Box 963, 
AMERICAN MACHINIST. 

Wanted — Experienced mechanic who un- 


derstands thoroughly turrets, automatic ma- 
chines, and the like to represent a well-known 
concern, calling on the leading iron and steel 
industries in New York State; state age, ex 
perience, salary expected at the start. Box 52, 
AMERICAN MACHINIST 

Wanted — Young man, manager foundry; 
capable of handling 100 men; green, dry sand 
and general line work ; modern foundry, west- 
ern New York; excellent opportunity for one 
whose records show can produce results; state 
age, experience in full, references, ete. Box 
S, AMERICAN MACHINIST. 

Wanted — Thoroughly skilled and experi- 
enced mechanic and designer to take charge 
of small machine shop in New York City with 
manufacturing concern building special ma- 
chines for its own use exclusively. Steady po- 
sition for intelligent, capable and _ reliable 
man. Write, stating previous experience, 
wages and reference, Box 1, AMER. MACH. 

Foreman—-Large and well known construc. 
tion company has opening for a man 30 to 50 
years old who is aggressive, knows how to 
push work and can boss a gang of men; must 
also have had practical experience in erecting 
heavy iron and steel railroad bridges; can use 
three or four men wth above qualifications in 


West Virginia, Pennsylvania, Ohio and In- 
diana; salary $1920 to $2100; preference 


given to a man who has worked his way up 
from a position in the gang; write us today. 
Hapgood’s, 305 Broadway, New York. 


OHIO. 


Wanted 
drop-forging dies. 
lumbus Forge & Iron Company, 


Drop-forge diesinkers for general 
Write or apply to The Co- 
Columbus, O. 


Wanted—First-class draftsman on machine- 
tool work; one with experience on _ turret 
lathes preferred. Address, with all particu- 


AMERCAN MACHINIST. 

business constantly requires 
We build lathes, plan- 

machines; good oppor- 
The American Tool 


lars, Box 53, 

Our growing 
additional machinists. 
ers, shapers, drilling 
tunity tor machinists. 
Works Co., Cincinnati. 

Wanted—Experienced mechanic who under- 
stands thoroughly turrets, automatic ma- 
chines, and the like, to represent a well-known 
concern, calling on the leading iron and steel 
industries in the State of Ohio; state age, ex 
perience, salary expected at the start. Box 51, 
AMERICAN MACHINIST. 
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certificates of recommendation. For 
particulars address The National Metal 
Association, Cincinnati, O. 
PENNSYLVANIA. 

‘horoughly experienced erecting 
machinists, ‘accustomed to steam engine or 
compressor work. The Blaisdell Machinery 
Co., Bradford, 

Wanted—An experienced mechanicai drafts 
man, aged 28 to 35 years; state full particu 
lars and salary wanted. Location eastern 
Pennsylvania. Address ‘Draftsman,’ Box 5, 
AMERICAN MACHINIST. 

Competent man for layer-out in boiler shop ; 


_ a” 
further 
‘Trades 


Wanted 


must be up-to-date in all branches of boiler, 
tank and sheet-iron work; give age, where 
last employed and wages expected. Address 
“Layer-out,” Box 974, AMER. MACHINIST. 
The Monotype Company maintains a free 
school for training young machinists to oper 
ate its type casting and composing ma 
chines. The demand for monotype operators 
is so great that it receives more applications 


for places in its school than can be filled. In 


making selections these qualifications carry 
most weight: Character, common sense, ex 
perience with automatic machinery (or) 


printing-office experience, or type-foundry ex 


perience. Full particulars wil] be furnished 
to inquirers who furnish full particulars 


about themselves. Lanston Monotype Machine 
Co., 1231 Callowhil] St., Philadelphia, Pa. 
RHODE ISLAND. 
Toolmakers wanted First-class workmen 


on jig and fixture work for light high-grade 
machinery. Permanent employment to com 
petent workmen. Apply to the Taft-Peirce 
Mfg. Co., Woonsocket, R. 1. 

WISCONSIN. 

As the result of doubling its new West 
Allis plant, Allis-Chalmers Co., Milwaukee, 
needs more patternmakers, machinists and 
molders. 


To cope with the continuous enlargement of 
our business, first-class machinists, pattern- 
makers, molders and boilermakers can find 
steady employment. Box 899, Milwaukee, Wis. 

Wanted—A few first-class maclnists, tool- 
makers and patternmakers; shop one of the 
best in the country and equipped throughout 
with the highest grade of tools; city one of 
the best in the country; educational facilities 
of the best; pure water, etc.; only steady, re- 
liable men looking for permanent positions 
need apply. Address Box 848, AMER. MACH. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reason for changing; shop experience great 
advantage: all letters acknowledged and held 
confidential. sox 919, AMERICAN MACHINIST. 

The Fairbanks-Morse Manufacturing Com- 
pany, at Beloit, Wis., is constantly increasing 
its works and can use a large number of 





Wanted-—-One man in each large city who The National Metal Trades Association can first-class mechanics, such as machinists, 
can present mechanical matters; large protits place a few first-class toolmakers, pattern molders, patternmakers and erecting engin 
to an able man who meets manufacturers. makers and blacksmiths. Positions will be eers, to work on gas and gasolene engines, 
Box 36, AMERICAN MACHINIST, vuaranteed as steady and at highest prevail steam pumps and hydraulic machinery, Ad 

Wanted Two designing draftsmen familiar ing rate of wages. This is an opportunity dress Fairbanks-Morse Mfg. Company, Beloit, 
with paper-making machinery ; those with ma for first-class men to secure one of the N. M. Wisconsin. 
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The Camp of the National Cash Register Employees, at 


Michigan 


Factory workers of Dayton, Ohio, this 
year arranged a vacation outing that was 
cheaper than living at home 


The outing demonstrated how much 
working people can do for themselves 
through cooperation. It was held near 


Michigan City, Ind., 200 miles from Day- 
ton, and lasted ten days. Twenty-seven 
hundred people, employees of the National 


Cash Register Company, and members of 


City, Ind. 


figure of $ person This covered 


5.75 a 


railroad fare both ways, tent, cot and 


three meals a day in camp 


The first excursion train left Dayton, 
Monday, July 30, at 6 a.m. Three others 
followed at intervals of ten minutes, 41 
carloads in all. The first train reached 


Michigan City at 2:45 p.m. The others 
followed at of 


By 5 o'clock every one was settled in camp 


intervals twenty minutes 



































THE DINING TENT, Si 


A\TING 


1000 AT A TIME 

















THE 


BATHI 


their families comprised the outing party 
They lived in the woods in tents 

The most remarkable feature of the out 
ing was the cost. Through codperation, 
some help from the National Cash Reg- 
ister Company, and the economy of buying 
in large quantities and handling things on 
a big scale, the rate for the outing was 
brought to the re low 


down narkably 


NG BEACH 
and the dinner bell announced the serv- 
ing of the first meal The camp after 


for its inhabitants 


d and managed 


that was one long revel 
s| he 


by the Men’s Welfare League, an organiza- 


camp was arrang 


tion of the men employees of the National 
a 


Cash Register Company The story 


how this outing was planned and carried 


out 1s interesting Work on it began a 


361 
year before the conductor on the first ex- 
cursion train gave the signal that started 


the workers away on their vacation with 


happy faces and waving flags 
After it 
outing, the first thing to 


place. A 


had been decided to give an 


be settled was the 
the Great 


number of cities on 


Lakes were notified of the intentions of 
the league, and asked what mducements 
they would hold out to have the camp 


near them. The places which made the 
most favorable terms and seemed to have 
the best natural advantages were then vis- 
ited by a committee of the league’s of- 
which, after careful consideration 
the 


decision 


ficers, 

of all 

made a 
Michigan City 


advantages of various places, 


was chosen for several 


reasons. It had a suitable camping ground 
on the lake shore within three minutes 
walk of a beautiful beach, which the city 
furnished free to the campers. It also 
agreed to make connections with the city 
water mains free, and to furnish power 


for electric lights free. Furthermore, this 


city was within two hours ride by rail or 
boat of Chicago, the Metropolis of the 
West, with all of its opportunities for 
musement, sight seeing and education 
More important still, Michigan City was 
the terminus for a railroad system which 
was ready to make concessions and haul 
the excursion trains at greatly reduced 
rate. Of course, in selecting a camp sit 
for a large party, the ite t transporta 
tion must be take nt nsideration, as 
it is necessary to have substantial con 
cessions from the railroad or other trans 
portation companies before a low rate for 
the ntire iting fixed This 
was a pon gly Michigan City 
favor 

After the place had been selected and 
suitable arrangements made with the rail 
road, the next problem was to get the 


people interested lo do this a systematic 


campaign of advertising was carried on 


\ photographer and advertising men were 


sent to Michigan City by the league, and 
they got photographs and other material 
necessary to exploit the camp. In the 
Men’s Welfare League's wee kly paper, 
known as the Bullet stories were run 


each week telling about the camp-site and 


the advantages to be had on the outing 
\n advertising booklet on the camp was 
got out. Stories were run in the Dayton 
newspapers, and in the National Cash 
Register house organ Many of the 
photographs taken at Michigan City were 
transferred to stereopticon slides, and 


lectures were given before the _ factory 
people 

President John H. Patterson placed the 
stamp of his approval on the undertaking 
and encouraged all of h mployees to 
make the trip by agreeing to pay $1.75 
toward the railroad fare of each employee 
and members of employees’ families. The 
league also secured from the company the 
service of the Domestic Economy depart- 
ment to cook and serve the meals at the 





302 


camp and one of the company’s purchas- 
ing agents to do the buying 

In the spring an engineer was sent to 
the camp site. He laid out the camp, and 
then had made blue print drawings show- 
ing the location of every tent. There were 
1350 tents in all. The “White City” was 
laid out just as a real city 1s. The main 
street, “National Avenue,” ran for half a 
mile east and west, and was crossed at 
right angles by other and shorter streets 
numbered from First to Fifty-fourth. The 
tents were numbered consecutively, be- 
ginning with 1 First street 

The sale of tents opened six weeks be- 


fore time for the excursion to start. Two 














fHE CHILDREN’S PLAYGROUND 


weeks before starting time, every tent 
had been sold, and there were many peo- 


ple who could not be accommodated. <A 
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when they reached their tents the campers 
found their trunks waiting for them 

To feed 3000 people out in the woods, a 
long way from a base of supplies, is a 
great task. It took 60 employees, work 


ing a majority of the hours in the 24, 


to accomplish it. The commissary de- 


partment made use of two large tents 








September 20, 190: 


ments. The big dining tent seated 100 
people at a time, Coffee, milk, salt, pey 
per, butter and water were already on 
tables when the people arrived with their 


loaded plates. An hour was given for 


serving of each meal 
The amounts of supplies consumed at a 


meal read like items from the report of ai 








SHOWING HOW CAMPERS DECORATED THI ST 


ind a storehouse. In the cooking tent 
were six large ranges. At meal time the 


hungry campers formed in line outside the 











EARLY MORNING 


deposit of $2 was required at the time the 
tent was engaged, and the balance was 
| 


paid when the ratlroad tickets were is- 


sued. Tents and cots were rented by the 
league. All bedding and other tent fur 
nishings the campers had to supply them 
selves, The baggage was collected two 
days before the excursion started, and 





AT THE CAMP 


serving tables at the front of the cook 
tent After having his ticket punched by 


a representative of the league the seeker 
after sustenance first got a plate. A girl 
then served the meat and passed the 
ate along to another girl, who served 
Another handed out the 


a F 
he vegetables 


bread and the necessary eating imple- 


REETS AND TENTS 


army quartermaster. Here are some ott 
quantities required at a single meal 

Forty bushels of potatoes; 100 pour 
t coffee, which makes 300 gallons; 150 
pounds of beef; 1200 pounds of tish; 
pounds of butter: 500 pounds if ham, 235 
hams; 400 cans of corn, peas or ot 


canned goods; 15 bushels of beets: o1 


halt barrel of sugar; 1400 pounds of vea 














INTERIOR OF A TEN 


325 dozen eggs; 3 barrels of 
chips; 20 boxes of salt wafers; 240 pounds 
f cheese 
lhe visitor to 
» be impressed by the completeness at 
self sufficiency of it, the foresight of the 
league's officers in arranging every detail 


for the comfort of the campers. There 
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epnone statiol i 


was a postoftice, 
dry office and ta 


the grounds 


} 
shop on 


There was a doctor and nurses’ tent, 


a physician and two trained nurses to cat 
of 
Little children were well 


of the 


tor 


cases accidents or sudden illness 


‘ared tor 


one end imp there was a chil 


me of the biggest 


dren's playground, with 


sand piles in the world. The playground 
games, and 


was equipped with swings an 


was in charge of a competent kinder 


garten teacher. Parents could leave their 
children at the playground and feel sure 
they were being looked after. 

The open-air dancing platform was one 


f the most popular features of the camp 


It accommodated 500 dancers at a time 
With colored electric lights festooned 


over the platform and among the trees 


this open-air ballroom presented a gay 
scene. The N. C. R. band went on th 
outing, and furnished music for the dai 


ers 
had it 


ry 


Che league s baseball team 


and it won every game it played with 
Indiana teams 

The act 
Parker, president of the 
Parker is a 
room of the N. C. R 


of the league and its 


of the camp was James 
Men’s Welfare 
die maker in tl 
Speaking 


Parker 


ive head 
League 1e tool 
company, 
work, Mr 
said: 
“The Men's Welfare 1 
ganization of factory employees, which has 
' 


League is an or 


for its chief purpose the betterment of the 
conditions of working people everywhere 


work 


n Dayton. 


far h borne r 
We have the 
and 


Of course, our so is 


sults principally 


good of our members, their families 


friends at heart in carrying 
of work 


“Outside 


out this piece 


f the benefit to 


ywn peo 
ple, the good of the camp w come in 
demonstrating to other working peopl 


that such things 
their own good.” 


Che league did not try to realize any 


profit on the outing. This big picnic was 


managed that it would itself 


It 
not 


so 


pay for 


only wasnt to pay anybody else—at 


least in money. It did pay many i 


Men and 


strengt! 


recreation and improved health 


women who gave their time and 


to make it a were paid in the 


success 


pleasure people find in doing so 


for others 


Palladium has about the same degre 


fusion as platinum. It may b isily 
rolled, and is usually found mm 
n the shape of thin sheet 
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Experimental Technology of Defor- 
mation of Materials, and Its 
Application to Metal-Work- 
ing Processes—VI. 


Y H HAN NOVE! 
SECTION V. LUDERS’ OR HARTMANN’S LINES 
(FIGURES OF YIELDING 

\lready in 1859 Mr. Luders in Magde 

burg noticed some strange lines, which 
appeared on the surface of bent meta 

but it was not betore the middle of the 
nineties, that Mr. Hartmann in- Paris? ex 
amined them more thoroughly. Mr. Hart 

mann found that if he by means of a very 
steady-going machine stretched a care 


flat met 


fully polished thin 


‘ 
‘ ‘ 
g 
i Tl 1 
tinct wit! 
e sani 
IVs 
somewhat itt 1 
nda Vs L lie 
ection II—B ( 
( : t N IR 
ile Md ~ 
helixes \ 
is possible ! 
to tice 
hve rst het 1D 
es St 


\\ ebv 
‘ i 
\ Spec i , 
t itment Lith 
) le ll 
/ 
1 i at Was 
f t metals 
s s mentioned 
\ ) \ the cof} 


I a 

vy. 45 \t times it 

icl 1114 even 

kK e bar when 
tel ml the 

nicl ‘ that 








\NNEALI STEEI EST-PIECE OMM 


TENSION IN¢ 


SHOW 


HARTMAN®S 





FIG. 435. MILD STI Es IECE 14 MM 
TENSION, SHOWING 

stance a steel bar, then there arose on its 
surtacc when the vield)= pomt = was 
reached, an oblique line aa (Fig 3) 


ifterward this extended, 


nd immediatels 


r there arose a fresh line under the same 


stance » which 


the 


ingle, or a line as tor in 


with direction 


1 


formed the same angle 


tf tension but in a direction svmmetru 


to that of aa, and atterward, ther 


gradually as the pu continued a lot 


of lines, which all form 


with the direction of pull and were paral 


el to aa and Before the contractio1 
began, the steel bar got an appearance as 
shown in Fig. 44 

the case of steel bars t nes wet 

made more distinct, when the bars were 
before the experiment tempered slightly, 

d after the experiment polished by 

*See H. I. Hannover, Mekanisk Teknologi 
I, Copenhagen, 1890, p. OS 

+"BRulletin de 1 Soc dencouragement 
ISO. p. 1218, and ISY7, p. 103, and several 


othet 


treatises 


1A \ Vu WweH 
ARTM ANN S&S NI 
every We 
t WZ she« 
Chat tl 
bic 


Mr. Hart nm 1s 
they are due to t 
meerned, whi 

quely cross 

wwever, fron 
\Ir Wiese it the jue 


\ TO 
] 
ais 
‘ to 
1 he sce 


they 


1 ite 
ppostit 


\ IS 
I pu ) that 
on the spot 
‘ t ) ] 
‘ ently im = 6Ob 

t ) It appears, 
experiments which 
f the author has 


ide in the Government's testing labora 
ry in ( penh igen that Professor 
Mr. Rejtoe knew, when he set up his the 
ory, neither the experiments of Mr. Liiders, to 
which the author called his attention, nor 
those of Mr. Hartmann, which Professor Tet 
majer pointed out to him, and only in 1900 he 
saw the Hartmann lines. when, together with 
the author, he visited the laboratory of Mr. 


Ilartmann 





ALUMINUM BAR AFTER 


SHOWIN( IAGONAT LUDERS LI 


CRIBED LINE. MAGNIFIED 3 TIMES 
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Mesnager in Paris is right in his opinion 
that the lines represent real displacements. 
By means of a ruler a fine straight line 
was scratched along a very small alum- 
whereafter the bar was sub- 


inum_ bar, 


jected to tension. Fig. 46 shows a photo- 
graph five times enlarged of such a small 
finely polished aluminum bar, which was 
stretched until there appeared a distinct 
Luders’ the 
displacement on the previously 


line xy and at same time a 
scratched 
line ab; toestimate the displacement there 
straight 
that part of 
the dis 


without 


was thereafter scratched a line 
cd as parallel as possible to 
ab lies to the 
placement. Here it seems to be 


the least doubt that the Ltiders’ line rep 


which right of 


resents a real displacement In the 
microphotograph (Fig. 47) of the part 
around the Luders line + y enlarged 14 
times it is to be seen, although some- 
what indistinctly, that the bar more- 
over is strewn with microscopical Luders 
lines 

Mr. Hartmann has examined how the 


lines arise by many other actions than 
tension. On a evylinder subjected to com 


there appear of course helixes 


on the cylindrical surface, and when for 


pression 


‘nstance a round steel plate supported on 
a ring is subjected to a thrust in the mid 
dle, 
spirals, partly radii and circles, as shown 
The radii 


leformations 


there appear partly logarithmic 


in Fig. 48 and circles must 


formed ac 
Section 


from 
the 
I—A, while the spirals are due to actions ac 
As Mr 


lines by 


originate 
cording to straight system 
cording to the oblique system. 
that the 


for the same material 


Hartmann has shown 
the straight 


always form one constant angle for 


system 
ten 
sion stresses which arise, and another con 
stant angle, the complement of the former, 
for the stresses of compression, the log 
also be due to 


arithmic must 


spirals 





FIG. 47. PORTION OF BAR OF FIG. 46, MAG- 
NIFIED 14 TIMES, 


SCRIBED LINES, 


SHOWING OFFSET IN 
AND LUDERS’ LINES. 
Stresses along radius or chord, with 
which the spirals, as known, form con- 
stant angles 


Mr. 
shoot through the same plate, we get just 


Hartmann has shown, that if we 
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the same Liders lines, but only near the 
For the fact 
is, as might be expected—see Section IV, 
that 


shot-hole, not farther away. 


the impact action of the shot has 
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against a glass plate, this will break as 


shown in Fig. 49*, i.e. entirely according 


to the straight system, namely, along radii 


and circles. It is here seen, as also in 





FIG. 48 


DOWN BY A PUNCH, SHOWING 


MILD STEEL PLATE WHICH HAS BEEN SUPPORTED ON 
SPIRAL, CIRCULAR AND RADIAL HARTM ANN’S LINES. 














RADIAL AND CIRCULAR FRACTURE 
LINES OF A GLASS PLATE, 


FIG. 49. 


only deformed the portions next to the 


hole produced, whereas it can not be 
traced farther away 

If we by a blow of a hammer on a 
thin steel cylinder drive its end face 


A RING AND PRESSED 


section I, that the straight system can be 
predominant in brittle bodies 

In punching, shearing, etc., the appear- 
Liders lines shows that the 
material the 
spot has suffered deformations, which ac 
Mr. 


creased the inner friction and accordingly 


ance of the 


near punched or sheared 


cording to Rejt6’s theory have in- 
diminished the toughness or increased the 
brittleness, as already mentioned in Sec 


III—A and B. 


Liiders lines appear not only in deform 


tion 


ations of tough metals, but also in other 


materials, and have accordingly 


nothing to do with crystal structure 
(To be contiuned.) 


tough 





electric 
searchlight installed time ago 
at an altitude of 3600 feet at Lake Geneva, 
This searchlight sends its 
miles, and 


A one-million candle-power 


was some 
Switzerland. 
rays to a distance of over 7% 
enables objects at a distance of 6% miles 
to be plainly seen. It was carried 
) save the oper- 
ator from being blinded, the searchlight 
was arranged to be electrically controlled, 
so that the operator could be more than 
600 feet away from it, and still direct it as 


on a 


motor car, and in order t 


desired 


*Osmond and Cartaud in Paris, “Baumate 
rialienkunde,” 1901, p. 287. 
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The Engineer as An Economist.* II. 
arc. J. a. 


WOODBURY, 


those of the 
lum- 


Some economies are 
future and not of the 
bering is now conducted under the su- 


present; as 


pervision of the most efficient combina- 
tion of technical skill and practical ex- 
perience, and the woodmen who spare the 
smaller trees, looking ahead for the pro- 
crop of the same 


vision of another 


species perhaps seventy years hence, in- 
stead of making a devastation and call- 
ing it industry, obtain less from the for- 
est to-day, but 
permanent return on the capital. 

The 
from the 
presents 


more is expected as a 


decadence of nations resulting 


denudation of forest districts 


some of the most deplorable 


instances in history, as is shown by the 
and in Spain. On 


results in Palestine 


the other work of en 


fertility 


hand, the great 


gineers in the development of 


by irrigation and the arboreal growth 


which follows it in the western part of 


this 
the further 


plans for 
work 


warranted 
this 
thousand 


country have 


extension of over 


the nine hundred square miles 


of territory which are available for the 


purpose; and it may be expected through 
out these enormous tracts that the words 
of the prophet will come to pass, in that 
“the shall 


as the 


desert rejoice and blossom 


rose.” 
Massachu 


On the northern shore of 


setts Bay the peninsula of Nahant juts 
out into the sea, forming by its natural 
contour one of the most picturesque 
points on the Atlantic coast. After the 


Puritans purchased this tract from the 
Indians for a jews-harp, two hundred and 
seventy-five years ago, it was subdivided 
among the settlers of the adjacent main- 
land, on the that holder 


should fell all of the forest trees upon his 


condition each 


allotment within six years, as a condi 


tion of acquiring title to his share; the 


purpose being to convert the peninsula 
into a large grazing tract, which could 
be easily defended against bears and 


wolves by a watch which was kept night 
and day on the isthmus. Following the 
of the this 


came sterile, and was used only for a 


removal trees, land soon be- 
few fishing huts until about seventy-five 
years ago, when a retired man in affluent 
circumstances purchased a large quantity, 
and accomplished the reclamation of 
this beautiful 

The regularity of operation is an im- 


portant element in the productive work 


spot by planting trees. 


of a machine whose economy may be re- 


duced by intermitten operation; but, in 


any event, fixed charges of rent, interest, 
from invention, 


depreciation subsequent 


and even to a certain extent the impair- 
*An address given at the commencement exer- 


cises of the Thomas S. Clarkson Memorial School 
of Technology, Potsdam, N. Y., June 9, 1905 
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ment of time, are essential considera- 
tions. 
cheaper 


than by 


For example, it is ordinarily 
to drive piles by machinery 
hand ; there 
stances where small amounts of work are 
to be 
where it is 
work 
moving the piles to their site or changing 


and yet are occasional in- 
done in places difficult of access, 
gang of 
either in 


necessary for the 


men to intermittently, 


the position of machinery; and then, in- 


stead of waiting while the piles are 


driven by power, they may be employed 


in raising the hammer by the direct pull 


of a number of men, after the manner 


in which this work was done years ago. 
steam 


A consideration of a engine 


plant solely on the basis of the cost of 
short-sighted and extrava 


those 


fuel would be 


gant, because engines which are 
more economical in fuel are of a greater 
first cost, which will render the final re 


sults frequently excessive for irregular 
work 

In the case of a manufacturing estab 
wheels, it 
that 


for supplementary power, 


lishment operated by water 


frequently becomes necessary pro 


vision be made 
to be available during periods of drought; 


and it is a matter of simple estimate and 


computation to determine the class of 


steam power plant preferable for any 


conditions of affairs wherein the annual 


use of the engine may be an estimated 
factor, and the final results for a plant 


operating perhaps six weeks in the year 


may warrant only a_ cheaper type of 
steam engine and boiler, wasteful as to 
fuel, but economical as to its first cost 
and depreciation On the other hand, 
if the steam from these boilers may be 
used advantageously for heating during 


a certain portion of the year, or for 


bleaching or dyeing continuously, this ele 


ment of the problem may be modified; 


and if proposed extensions to the estab 


lishment in the near future will require 


a more extended use of this supplemen 


tary power, another element will be in 


troduced into the problem which may 


warrant a more expensive plant, of the 


highest degree of steam economy 


In lubrication it frequently is advan 


tageous to use greater quantities of oil 


for the reduction in the power cost. It 


required many years for the textile in 
terests to learn that free lubrication of 
spindles was more economical than a 
limitation in the quantity of oil, which 


lubricated, but with greater friction; yet 


this may not be accepted as a truism, as 


it is modified by the cost of power, 


whether it be from steam and measured 


by shovelfuls of coal, or whether from 


an ample water power, where the cost 1s 


not increased by raising the gate 


A manufacturer of an article by a 


chemical process in general domestic 


use, which made a competitive product 
not protected by either patents or by the 
tariff, believing that it would be ad- 


vantageous to introduce technical skill 


in the works, employed a professor of 


chemistry irom a leading college, and 


yrotessor did not 
I 
] 


was surprised that the 


give any attention to the main process, 
but began the most critical examination 
of the waste products, from which a 


number of substances of great value were 


obtained 


Railway transportation could not be 


established until the development of 


manufacturing stimulated the output of 


} 


mines, and the necessity for their trans 
portation and that of raw material and 
hnished goods required cheape r means 
for moving these products in large 


quantities 
Steam transportation has not supplant 


ed the need for horses, as was anticipated 


by the farmers who were impelled for 
that reason to make such attacks upon 
the surveying parties for the early Eng 
lish railways that pugilists were em 
ploved to pose as the head of the parties, 
and to strike from the shoulder when the 
protests became more than verbal 


} 


Great as may be the amounts of ma 
terial transported by railway, all of it, 
excepting that for export, is teamed at 
least twice, and much of it more than 
twice 

It appears as if the lessons of the 


building had been 


ignored 1 th country, and that the 
cost of tributary transportation by team 
was unnecessarily excessive; although 
the problem of minimum cost must be 
equated between the annual expense of! 


a good highway and the amount of team 
ing which it bears 

lor example, in 
be warrantable to build any more of a 


highway than a cleared strip through the 


forest, where temporary snow roads ma 
be made 11 winter 

The type of p neer engineering to de 
vise and build a railway has passed away, 
and its ¢ tribut f precedents in 
the construction of road bed and rolling 
stock have become formulated and or 
ganized, so that when a railway is te be 
built and put into operation every occur 
rence can be foreseen and due provision 
made 

lor the maintenance and = operatn 1 
of the line there is constant need of the 


economies of engineering in the = syste 


matic methods of providing for every 


emergency tending to impair the con- 


applicati mn of 


service, in the 


degree of labor 


tinuity of 


every and material; to 
wastes of duplication, when to 
build 


problems of modern en 


avoid the 


provide temporarily and when to 
permanently ar 
gineering 

The 
speed of 
the safe 
iron car 


steel-tired 


continued until the 


traffic 


development 


passenger! approached 


limit of centrifugal force of 


chilled wheels, and then the in 


troduction of car wheels en 
abled the further augmentation of speed 


The 


indicated a 


power of the railway influence 


was few years ago, when, 





like a Joshua, it changed the standards 
of time, and not only schedules of train 
service, but the goings out and comings 
in of the whole people conformed to the 
new conditions. 

Moreover, be it remembered that this 
act, like others on the part of those 
made conservative by great responsibil- 
ities, provided for ameliorations in the 
infinite variety of affairs, from the uni- 
formity of a day's labor in factories up 
to contracts of the greatest magnitude. 

It is not possible to consider one great 
development without also meeting the 
tributaries which it has called into  be- 
ing; and the immense engineering opera- 
tion of the railway system was undoubt 
edly the cause of the demand for watches, 
which must be produced at low cost; and 
the wonderful mechanical engineering 
work which manufactured the American 
automatic machine-made watch is one 
of the modern triumphs of engineering 
CCOMOMILReS. 

lo such an extent has this type of au- 
tomatic machinery been developed that a 
manufacture of 


factory devoted to the 


cheap but quite 


regular watches pro 
duces four watches a day for each em 
plovee, including everybody engaged a 
the service of the establishment in any 
capacity whatever, even the teamsters and 
might watchmen; and the price at which 
some very cheap watches are sold indi- 
cates a still larger rate of production. 

Vast as may be the output of watches, 
their use is largely contined to those 
within easy range of railroad transporta 
tion. It is the need for their use, and 
not their cost, that makes the demand for 
watches, for no one need be prevented 
by cost from owning a watch of some 
grade 

The cry of modern life, like that of 
the dying Queen Elizabeth, “Millions for 
a moment of time,” has been fulfilled 
by the telegraph, sending its messages 
across continents and beneath seas to 
the uttermost parts of the earth; and by 
the telephone, which provides a path for 
the personal usage and its rebounding 
answer, which furnishes that conference 
needful for every commercial transac 
tion. It bestows more than a saving in 
time; it makes a creation of results. 

How much the potentiality of the in- 
dividual is increased by these means 1s 
beyond the ken of those whom it serves: 
statistics cannot enumerate its economy, 
nor flight of faney portray its results 

\ few years ago enormous expendi 
tures were required to double the wires 
and make corresponding alterations in 
the central station plant, to provide me 
tallic circuits, to avoid disturbances to 
the electrical transmission of speech re 
sulting from the effect of other electrical 
systems upon single lines with grounded 
returns 

At a later day even greater outlays 
have been devoted to the substitution of 


new types of switchboards, which save 
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tu the subscribers the few seconds neces 
sary to turn the crank in calling the cen- 
tral office 

Inthe face of these lavish investments 
the economies of the engineer have ma 
terially diminished the cost of telephone 
service, as well as improved its quality. 

The economic demand is for time— 
the one thing which mankind cannot 
modify except by immediate transmis- 
sion of current intelligence, quicker 
transportation in its reduction of other- 
wise available time, and artificial illum 
ination in the utilization of unavailable 
time. 

The more extensive introduction of 
illuminating gas has followed the result 
of economies by the united effort of 
engineers and chemists, primarily in the 
utilization of by-products, and later by 
fundamental economies in methods of 
Zas generation. 

lectrical illumination has been a new 
art wholly within the province of en 
gineering, and, while its merits were 
fully appreciated from the first, yet the 
cost restrained its introduction from 
reaching a high percentage of develop 
ment until the tributary expenses were 
reduced 

In prime movers it extended the de- 
velopment of engine and boiler econo- 
mies, it has encouraged the return to 
first principles in the steam turbine, and 
through its patronage of the impulse 
water wheel has applied a new art to 
the utilization of the energy of cascades 
half a mile in height in the far west, 
which had hitherto descended unvexed 
to the lowlands, and has harnessed their 
power to useful work hundreds of miles 
distant 

An engineer is fundamentally a con- 
structor and operator, while in an in- 
ventor the constructive sense is as apt 
to be as deficient as his proverbial lack 
of commercial ability The invention of 
the Bessemer process of making’ steel 
was one of the most brilliant productions 
which ever adorned the results of an 
inventor; yet it required the work of 
many engineers to reduce its costs until 
it could) be produced cheaper than 
wrought tron 

The changed conditions to which the 
rails of a certain railroad were subject 
ed by the substitution of motors under 
each car, in place of one locomotive to 
a train, caused an alarmingly rapid wear- 
ing of rails, although of a type of. steel 
which had heen used satisfactorily for 
a long time; under the new conditions 
of attrition these rails in) some places 
would last only six weeks, but on the 
advice of an engineer, expert in the sub 
ject, rails of a different type of steel were 
substituted, and the new rails remain in 
good condition after two years’ service 

The analytical method of the design 
of members in construction by apply 
ing the principles ot mechanics, com 


bined with the experience of test pieces 
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as constants in the formula, 1s a charac- 
teristic of the economy of engineering in 
its prevention of unnecessary squander- 
ing of material, and, above all, in an 
avoidance of the hazard of destruction 


from stresses to which the completed 
work may be subjected. 

Another economy may be the attempt 
to provide for the inevitable result of de- 
preciation from subsequent invention by 
avoiding the expense of building for too 
long endurance, but in the expectation 
that other means will supplant those of 
the present, and to be prepared for a 
limited existence of the work 
At the present time there is a great 
engineering work under construction in 
this country, in which the whole design 
is based upon an estimated endurance 
of fifty vears 

It is a credit and not a disparagement 
to our civilization that it does not un- 
dertake to leave works of outlived pur- 
pose, like the pyramids, a wonderment 
to other civilizations 

In the “One Horse Shay,” Dr. Oliver 
Wend I] 


deacon, builded better than he knew; for 


Holmes, as well as the good 
it should not be considered merely as 
a logical triumph, but as an ideal of the 
accuracy of engineering calculations in 
correctly estimating the strength of cach 
part, and exactly providing for the de- 
preciation of the whole’ work 

These instances of the work of the 
engineer as an economist have been cited 
merely as examples of the method in 
which the benetits of enlightened civiliza- 
tion are extended to greater numbers 

All of these works reaching to the 
benefits of many persons are necessarily 
founded on an extended scale far great 
er than would be within the means of 
any individual to establish or his ability 
to manage, and therefore the great work 
of to-day is co-operative in) both or 
ganization and results, the same as has 
been the case from all time whenever 


an enterprise was too great for a private 


individual 

This united effort for an identical put 
pose is believed to have been customary 
maritime 


ever since men engaged = on 


voyages or caravans, when each contri 
Huted to the venture and shared in tl 
results 

This theory of its origin is hypotheti 
cal, for co-operation among men is pre 
historic—it is based on the belief of man 
in his fellow beings; and with the ad 
vance of civilization the methods of 
concentrating the resources of many mto 
a unity of action became wisely formu 
lated, for the Romans had the corpora 
tion, as we know it to-day, provided for 
and regulated in their laws 

rhe successful efforts in the settlement 
of America were all done by corpora- 
tions, and the unsuccessful attempts at 
colonization which were not permanent 
directly by 


were those made govern- 


ments, without the intermediarv of local 

















September 20, 190% AMERICAN MACHINIST 307 


self-government for the control of the 1 «profits without the imposition of a nder observatio rf 15,090 
settlers personal lability, on the one condition In this insta werage dian 
The greater strength of a number of | of purchase in the open market the pile was 10 nd tl lept 
persons combined for a unity of effort Lhe relationship between the many ground 40 ft 
is not a subject for argument—as an units torming the sustaming capital and -———— 
axiom it is old as AEsop’s table of the the many units included in the produc \luminum castings can be mad 
bundle of sticks; but its beneficial ef tive labor joined in an enterprise ma ordinary foundry titted for making brass 
fects upon the individual, whether as a be likened to a tree, wherein the trunk — castings \ graphite crucible should b 
producer or as a consumer, have not been between these two parts, each essential used, and the metal is melted preferab 
so fully set forth to the other, may represent the execu over a coke tire. If this is not conve 
Che employment of large numbers is tive head necessary for both howeve re of charcoal, oil or ga 
a necessity for extensive production, both These positions of headship require pet be used, and they are desirable in abo 
ot which are essential in connection with sons who can do many things well, be the order named lhe great obj 
the needs of dense population, where cause they can do one thing at a time; — use a fuel whicl free from nitrogen a 
there are many people to work and to and, having a sense to quickly reach phosphorus. It is not advisa 
live logical results from  imtormation even either hard or. soft val. because 
An extensive establishment must be outside of their personal knowledge, can fuels produce more or less of the abo 
a corporation, because its financing to therefore give generally correct direc vases, Which to a certain extent wi 
bridge the gap between payments for the tions and are endowed with executive absorbed by the metal and occasion b 
raw material and labor and the receipts capacity hole 
for the product is beyond the resources The methods of correct thinking tow 
of the individual, not to mention the ard results in the direction of just de Preterably no cast iron should bi 
large amounts to be buried in_ plant, cisions appear to be developed through i Jumns of but cast-iror 
which requires constant renewal in part legal rather than techmeal tramuing umns in no case should be used in build 
The association of many people in an Every executive action” reflects an ings more than a fe tories in heig 
industry by its segregation gives better equivalent measure of responsibility, and Whe used. the = rati between 
opportunities to the individual, because the conservatism which these conditions engtl ind «diameter of 1 
the subdivision of work in its assignment inspire is shown in the high standard should be mu naller, and the pet 
according to personal qualifications gives which pervades the conduct of large es ble unit tre ilso much smaller tha 
to each one more nearly the class of — tablishments now ed. for instanee, by the N 
duties for which he is best fitted, and Attention has been called to some ot York Building Cod 
therefore places him in harmony with his — the events of the centuries whose cumu 
environment, and adds to personal effet lation prepared mankind to receive highet f it is desired to obtain an aluminu 
encey of production both as to skill and conditions of welfare, also to the efforts castine with a tine irface. the best result 
celerity more than can be the case with which initiated the means of producing = can be secured by first facing the mold 
a variety of duties, as under the com improved conditions of life; and, further- with a tine sand, which has been thorough 
pletion of any course of work by one more, to the later types of engineering ly dried. Then, after the mold has been 
person skill, whose economies have extended faced with the sand, it should be baked 
[he shorter time of instruction for these ameliorations to the benetit of with the smoke of a gasoline torch. If 
subdivided labor reduces the period of larger numbers these precautions are followed, the ordi 
tutelage at lower wages to far less time It is evident that the future will be nary brass founder will have no difhculty 
than under the apprenticeship system, adorned with these betterments as rich in making successful aluminum castings 
whose failures cannot be easily corrected ly as the past; but beyond the contu 
in later life : gencies of the production of new systems Floor members which carry a considet 
The history of those occupying places of engineering applications, there will ble floor area may be designed for smallet 
of responsibility in the service of cot still remain extending fields of work in live load than that for which the floor 
porations shows the extent to which the the savings of wastes of time, labor and — beams are designed, both because the 
principle of selection and promotion has — material tire area of the floor carried by 
been used to fill vacancies. There have This type of modern engineering is girders will never be fully loaded. and 
been no premiums on ignorance, bat tools largely due to technical education, whose ilso ob use t ling on such gird 
to him who can use them results may not be aseribed so much to iccumulates so \ to do away 
While it is properly the custom to re those of the departments of instruction d tirely th t eff f impact to w 
fer to labor collectively as being made rectly applicabl to practice as they have tlre 1! lividual ln ! will alway bh ub 
up of individual units, the same method been to the inculeation of scientific prin ject 
should be used in rezard to capital, ciples and logical methods of procedure, 
which is made up of units whose owner thereby training powers otf contmuous \ wind pre re of 30 Ib. per sq. ft 
ship like that of land may be frequently application; and, above all, the spirit of iled for in the New York Build 
varving technical institutions imbumng young Laws, for building more than 100 ft 
The capital in a corporation is an ag minds with the inspiration of a detinite high, with an all ble unit stress of 50 
gregation made up of many units, and, as — purpose more than for dead or live loads. FF 
the shares are almost universally on sale - er gives 20 Ih. 1 buildings less than 20 
at competitive prices, their purchase is From a set of tests made by W. B. W ft. high and 30 Ib. for buildings 60 ft. high 
available in amounts suited to the re Ilowe some years ago, where piles were th » extra a vable unit stre 
sources of the purchaser ; and to this driven 1) deep ill vial soil, it was f yund 
extent they form industrial savings that with a settlement of from 12 to 15 he largest ting ever made in the 
banks, frequently owned in a= material in. at the last blow of 2.,000-!b. hammet | 1 Stat tly been completed 
part by those who also obtain their live falling 20 ft., the pile could be safely by the Bethlel St Co.; it is the frame 
lihood from the same source loaded to about 200 Ib. per sq. ft. of sur for a 17 ft. gap. hydraulic riveter tor 
While partnerships are rarely avail face of contact. and, in one. instance, t] Lehivl \ ev Railroad hop it i 
able for those employed by a firm, vet where the settlement at the last blow was 9 Sayre. P It lesigned for a maximum f 
a corporation affords opportunities for as much as 26 in., the pile carried, without pressure of 150 tons per sq. in \ special! 
part ownerships, and proportional share further settlement during the time it was = car was required to transport the machine t 
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Flow of Air and Other Gases, with Special Reference to 
Small Pressure Differences—I. 


BY SANFORD A. MOSS. 
In measurement of quantity of air and The formulas given below for such 


other work with air and gases, it often 
occurs that a gas passes from one region 
to another with a slightly different pres- 
sure; as in orifices, Pitot tubes, nozzles, 
etc. The flow is theoretically the same 
as any adiabatic flow from one region to 
another through a nozzle, but owing to the 
small pressure change, approximations 
may be made which simplify the computa- 
without affecting their accuracy. 
In this article will be given a complete 
collection of such simplified formulas, as 
well as general ones, for velocity and dis- 
charge, with instructions for use and brief 
derivations. 


tions 


Everything is reduced to that form most 


convenient for computation work. 


MAGNITUDES OF SMALL PRESSURE DIFFER 
ENCES. 

\ small pressure difference is sucn 

that the ratio of the difference to either 


absolute pressure is small compared with 
unity. Suppose the absolute pressures are 
» ¢ ) P, — Py, 
P, and P2. P 

which we will call +, is a small quan 
tity. The formulas 
derived by neglecting high powers of this 


Then the _ ratio 


approximate are 


quantity. For cases in which the pres- 
sure-difference ratio x is very small, sav 
about I per cent. or less, we may use very 
simple formulas, which amount to those 
for an incompressible fluid. In these cases 
the variation of density due to the very 
slight pressure change is absolutely in 
significant. Such cases occur in ventila 
tion work, where the pressure is less than 
about 4 inches of water, or 20 pounds per 


square foot, or 0.15 pound per square 
inch, or 2.0 ounces per square inch above 
atmosphere. The formulas for such 


cases are often derived in the same way 
We will reach 
the same results by simplifying the theo 
This 


as those for flow of water. 


retically exact perfect gas formulas. 
will be referred to as the case for which 
the density difference may be neglected. 
The formulas are given at V and VI in 
the next article. 

which the pressure-dif 
than about 1o per 
cent., we must use formulas making some 
distinction as regards density at various 
Such cases occur in high-pres- 
sure ventilation work, low-pressure blast 
work, where the 
than about 4o inches of 
pounds per square foot, 1.5 


For cases in 


ference ratio is less 


places. 


etc., pressure is less 
water, 
pounds per 
square inch or 24 ounces per square inch 


above atmosphere. The formulas for the 


200 


preceding case are often carelessly used 
for this case. Appreciable errors are com- 
mitted by neglecting changes of density 
tables and formulas 

disregard this 


although many 


in customary use fact. 


cases are almost as simple as those usu- 
ally given, and much more exact. This 
will be referred to as the case for which 
variation of density must be taken into ac- 
count. The formulas are given at IV and 
VI in the next article. 

The approximate formulas apply not 
only to pressures in the neighborhood of 
atmospheric pressure, but also to pres- 
sures of any magnitude, where the lower 
absolute pressure is not less than I per 
cent. or Io per cent. below the higher ab- 
solute pressure, For cases with greater 
pressure difference, the theoretically exact 
formulas must be used, given at I, II and 
III in the next article. 

Of course definite limits for the use of 
the various formulas cannot be fixed, and 
the choice depends upon the work in 
hand. Values should be found with a for- 
mula known to be accurate enough, and 
then a less accurate one tried to see if it 
is close enough for the given class of 
work, 
ulas which neglect density difference can- 
not be used for 
greater than one-half of 1 per cent. 


lor very accurate work, the form- 


pressure differences 
In addition to the changes in the form 
P,—P, 
P, 
there is also a change for large 
values. There is a value in the neighbor- 
hood of 0.50 called the “Critical Value.” 
For values of x greater than this critical 
value formulas given at I and III must 
be used. 


of the formulas for small values of 


or 4, 


APPLICATIONS OF THE FORMULAS. 

The formulas given apply to the general 
case of theoretical adiabatic flow from one 
and another, when 
there are no losses of any kind, and when 


region pressure to 
the velocity in the region of higher pres- 
sure is at zero, The velocity in the high- 
pressure region need not be actually zero, 
but must be negligible, compared with the 
velocity in the low-pressure region. We 
will later discuss the details of this point. 

We will proceed to discuss various par- 
ticular cases to which formulas apply, in- 
vestigating the details of each. 

FLOW THROUGH ORIFICES. 

The formulas are applicable to the case 
of flow through orifices, but empirical co- 
efficients must be introduced to take ac- 
count of departures from theoretical flow. 

An orifice or nozzle is a short passage 
through which a fluid (liquid or gas) is 
discharged from a region of high pressure 
into another region where the pressure is 
lower. An orifice may be simply a hole 
drilled in the side of a tank, or it may be 
a short tube of any form, If the pres- 
sures, etc., and orifice diameter are known, 
the quantity discharged may be computed 
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by means of formulas and coefficients to 
be given. Hence the use of an orifice 
forms a convenient means of measuring 
quantities of air. 

The science of thermodynamics 
nishes the formulas below for the 
charge from orifices, which do not depend 
shape. However, eddies, 
friction and contractions occur 
which are not taken account of by theory 
and which cut down the quantity dis- 
charged. The amount of these effects 
depends upon the shape of the orifice. 
Therefore, in order to calculate the act- 
ual discharge, there must be introduced 
into the formulas empirical coefficients 
which can be determined only by experi- 
ment. 

There are two types of orifice suited 
for use in measuring discharge. One con 
sists of a short straight circular passage 
well rounded approach, 
The friction and eddies are most 


fur- 
dis- 
upon orifice 


losses 


preceded by a 
Fig. 1. 
likely to be uniform for such a shape, and 
hence it should be used whenever possi- 


ble. An orifice with rounded entrance is 
usually used if the diameter is small. 
When conditions are such that large di- 


ameters are required, such a shape is in- 
convenient, however, and then an “orifice 
in a thin plate” is used, Fig. 2. This is 
simply a hole in a flat plate, the edges of 
which are sharp or nearly so, This is ac- 
complished by using a very thin plate, or 
by beveling the edges of the plate from 
the outer side, so that there is only a 
sharp edge in contact with the jet. 

The formulas for velocity must be cor 
rected by introduction of a velocity co- 
Accurate values of this are nor 
In default of a better 
That 1s, 
an actual velocity is 95 per cent. of th 
the formulas 


efficient. 
known at 
one the value 0.95 may be used. 


present. 


theoretical value given by 
below. 

In computing the quantity discharged, 
from velocity, the actual area of the jet 
must be known. This 
than the area of the orifice, the ratio being 
coefficient.” For 


is sometimes less 
called the “contraction 
orifices with a carefully rounded approach, 
this is 1.00. For orifices in a thin plate, 
this is about 0.63. 

The quantity discharged from the orifice 
is found by multiplying the theoretical 
discharge by a “coefficient of discharg« 
This is the product of the other two co 
about for orifices 


efficients, and is 


with rounded approach and about 0.60 for 


0.95 
orifices in thin plates. Accurate values for 
a few cases are given later. 

As has already been stated, the formulas 
apply only to the case when the velocity 
in the high-pressure region, called the 
velocity of approach to the orifice, is neg- 
ligible. Velocities may be quite appreci 
able, but still be negligible so far as the 
present point is concerned, which requires 
that they be negligible compared with the 


passing from one 


velocity acquired in 
region to the other. 
The required conditions will be fulfilled 
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if the pipe through which the fluid passes 


just before entering the orifice, and in 
which the initial pressure is measured, has 
a diameter at least four times the orifice 
diameter. This ratio of 1 to 4 will give 
errors in the results of about 0.2 of I per 
cent. for very small pressure differences, 


and smaller errors for larger pressure dif 
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orifice, there must be measured the pres 
sure and temperature (from which may be 
found the density) of the fluid in the pipe 
the velocity 


preceding the orifice, where 


is negligible; the pressure in the region 
into which the discharge takes place (us 
ually the barometric pressure); and the 


diameter of the orifice 























ferences. If greater accuracy is desired, The type of orifice used to measure dis 
the orifice diameter may be 1/5 of the en- charge is always more or less convergent 
trance-pipe diameter. If great refinement However, DeLaval has shown that for 
\ > P. 
P, Ti)i = Ps _ ; _ 
‘ . - >V=0 
se » Pp : > 
P, Ti) , <u Vi=0 
— Vy p 
/ ZA 
4 FIG. 3 
Venturi Meter 
FIG. I 
Orifice with 
Rounded Approach es ne 
—— 
> } - f 
Ap 
V2 . V,-O 
= — 
- —nm + 
= om | 
SS B 
+ : 4 
P, Tih 1 — + 7 . 
- > > Ld 
V,=O V2 
P, Static 
- ro Pressure 
FIG. 2 


Orifice in thin Plate 


1 denotes high pressure region, where velocity is practically zero. 
absolute temperature is 7, degrees F., and density is 7, lb. per cu. ft, 2 denotes 


per sq. in. ; 


low pressure region, where velocity is V, ft. per sec. ; 


absolute temperature is 7, degrees F., and 


INSTRUMENTS FOR 


is not desired, the ratio may be as small as 
1 to 3 which gives errors of about ™% of 1 
per cent. for very small pressure differences. 

The effect of velocity of approach can 
readily be taken into account by adding a 
corrective factor to the formulas, which 
will be given later. However, it is usually 
preferable to make the entrance pipe 
large enough to avoid such complication 
in the computations. 

In order to measure flow through an 


density is 


MEASURING 


P, Impact 
Pressure 


> 


FIG. 4 
Pitot Tube 


Absolute pressure is 7’, lb 


absolute pressure is ?, lb. per sq. in. ; 


P P 
Y, lb. per cu. ft. r 7. 1 
VELOCITY AND QUANTITY 
pressure differences greater than certain 


Values” 
vergent portion must be added beyond the 
portion, to 


“Critical referred to later, a di 


convergent secure theoretical 


final velocity. In such cases, the area of 
the minimum section or “throat,”” at the 
end of the convergent portion, is the only 
thing which affects the discharge. The 
divergent portion and the pressure at the 
end of the nozzle do not count so far as 


quantity discharged is concerned. Further 


In using oritices for measuring dis 
charge, the discharge usua takes p! ice 
into the atmosphere, and the measured ait 
is discarded. However, the pressure at 
the end of the oritice may be any pres 
sure whatever, so long as it is below the 
initial pressure lf we have beyond the 
direct orifice a second one, in the reversed 


direction, the operations of the first d 


rect orifice will be reversed and the fluid 
will be again brought to a negligible ve 
locity. Such an arrangement used for 
leasuring “Wuantity” is called a Venturi 
meter, and is shown by Fig. 3. This has 
usually been used for water, but it is 
equally applicable to gases Che fluid 
flows from I to 2, just as in an ordinary 
orifice such as Fig. 1 At 2, it has reached 
lower pressure, P irresponding to thi 
outer pressure P:; of the orifice of Fig. 1 
It also becomes accelerated as the nozzk 
contracts, and acquires a_ velocity Che 
passage then diverges, and the previou 
operations are reversed. The fluid is grad 
ually increased in pressure and brought to 
a negligible velocity at 3, and theoretically 


reaches a pressure P; exactly equal to P 


Owing to friction however, Ps is 


sses 


somewhat lessthan P;. The quantity of fluid 


passing is exactly as for any orifice with 


initial pressure P; and discharge pressure 
ameter being that at the 


yf d 


P., the orifice di 
minimum section \ coefficient 
rs 0.95 Is an 
Venturi consists 


In practice, a meter 


simply of a well-rounded contraction in 


the pipe. Pressure is measured at a point 
just before the contraction and at the point 
of minimum section and all of the consid 
erations previously given in discussion of 
discharge from orifices, applied directly 
Beyond the contraction the pipe comes to 
its normal size. There is a slight friction 
pressure drop between the points befor: 
and beyond the contraction, and this is the 
only effect on the flow in the pipe, due to 
the introduction of the Venturi meter. An 
of this kind 


not be confused with a DeLaval nozzle for 


arrangement must of course 


discharge of gas through a great pres 
sure range, which also first converges and 
then the 


sure range is vastly greater than anything 


diverges. In such a case pres 


with which this paragraph is concerned 
and there is pressure decrease and velocity 
diverging portion In 


increase in the 


Venturi differences 


“Critical 


meters the pressure 


nust always be less than the 


Values,” and formulas of II and not III 
must be used 
PITO UBI 
Another instrument in which a fluid 


passes adiabatically from one pressure to 
another, and for which our formulas ap 
Pitot Fig. 4, 


measuring velocity In this case a small 


ply, is the tube, used for 


impact tube connected to a pressure mea 





ae eed 


oo 


iring device, is pointed up stream, in a 
moving body of fluid, in order to measure 
ts velocity. The pressure, P:, shown by 
the instrument connected to this tube, is 
alled the impact pressure. There are 
also pressure openings pointed across the 
stream by means of which the static 
pressure, or actual pressure of the fluid 
while it has the velocity /%, may be 
measured. 

Immediately in front of the impact tube, 
at I is a region of stationary fluid, and at 
at the edges of the region are streams of 
fluid moving with negligible velocity. The 
pressure of the fluid forming these streams 
is the impact pressure, P; and is shown 
by the pressure-measuring device con- 
nected to the impact tube. These streams 
with negligible velocity once had the com- 
mon velocity of the main stream, |’, and 
| 


the pressure, P2. Hence they have flowed 


from a region with velocity /’; and pres 
sure ?. into a region with practically zero 
velocity and pressure /;. It has been shown 
by many experiments that this flow is per 
fect frictionless adiabatic flow. Hence 
the velocity of the moving stream is that 
which would be theoretically acquired in 
flowing from a region having a pressur 
cgual to the impact pressure P, into a 
region having a pressure equal to the 
static pressure P This is the funda 
mental law of the Pitot tube, for either 
liquids or gases. Hence the formulas for 
Pitot tube work are exactly those for 
flow through orifices, the flow being with 
out loss, however, so that no coefficient of 
velocity is needed. The formulas should 
also for convenience be expressed in terms 
of the temperature or density at the point 
of maximum velocity, instead of in terms 
of the values at the point of negligible 
velocity, as is most convenient for the case 
of orifices. In Pitot-tube work the pres- 
sure difference must always be less than 
the critical values as mentioned at I. 

A Pitot tube 1s often used to measure 
quantity passing along a pipe. In such a 
case, the average velocity must be known 
as well as the average density. For the 
case in which the pressure difference is so 
small that the density variation is negli- 
gible, the matter is very simple, as then 
the density is considered as_ con- 
stant and equal to the density correspond- 
ing to pressure and temperature measured 
at any point. In such a case, the quan- 
tity passing through the pipe is found by 
using the formula for theoretical discharge 
through an orifice of the diameter of the 
pipe at the point where the Pitot tube is 
inserted, with a pressure difference equal 
to that corresponding to the average 
velocity. This pressure difference corres 


ponding to the average velocity may be 


found in a number of ways. One is t 

use the pressure difference corresponding 
the maximum velocity (found by plac 

ing the Pitot tube at the center of the 
pipe) and to multiply by the ratio of aver 
] vict. } 


age to maximum velocity This must: b 
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found for each case. It varies from 0.80 
to 0.95. Another method is to place the 
Pitot tube at that distance from the center 
of the pipe where the actual velocity is 
exactly equal to the average velocity, and 
then use the actual pressure difference. 
this radius varies from 0.75 to 0.90 of the 
pipe radius. Another method is to make 
measurements at a number of different 
radu, and either automatically or by actual 
computation find the average velocity. For 
small pressure differences, the average 
pressure difference may be used to find the 
average velocity. Further details of these 
matters are beyond the purpose of this 
article 

Che measurement of quantity by means 
of a Pitot tube for the cases where the 
density variation must be taken into ac 

sunt requires more complicated formulas 
l!hese could be derived from the general 
formulas given below. As they are rarely 
needed, they will not be given 

CONSTANTS, UNITS AND NOTATION 
Subscript 1 denotes the region of higher 
pressure where the velocity is negligible 
Subscript 2 denotes the region of lower 
pressure, where the velocity is the spout 
ing velocity. 
P=absolute pressure, measured in 
pounds per square inch This is 
equal to the gage pressure, or pres 
sure above atmosphere, plus the 
harometric pressure lhe baro 
metric pressure, in pounds per 
square inch is equal to 0.4912 B, 
where B is the corrected (to 32°) 
barometer reading in inches of 
mercury. If pressure is measured 
in inches of water, one inch of 
water is to be taken as 0.0361 
pounds per square inch (equal to 
5.2 pounds per square foot). P: 1s 
the higher absolute pressure and 
P, the lower absolute pressure 
For the case of orifice discharge 
into the atmosphere, P2 is equal to 
barometric pressure, 0.4912 B 

HH head, or pressure difference be 
tween the two regions, measured 
in feet of air. This is the hight in 
feet of a column of air or other 
gas of a uniform density equal to 
that of one of the regions, whose 
weight gives the pressure differ- 
ence, H, 


umn of density of the high pres 


hight in feet of col- 


sure region = 144(P, — P;)/). 
H.— hight in feet of column. of 
density of low pressure region, 
= 144(P,— P2)/ 2. 

head or pressure difference be 


tween the two regions, in inches of 


water, =(?, — P,) / 0.0361. 
B corrected (to 32°) barometer read 
ing, in inches of mercury. 
> >» 
i oa ey If x is le a ee 
— P . r¥ is ie@SS than avdoul 
0.01 we may assume that the den 
sity is constant. If less than 0.10 
we must take change of density 
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into account. There is a critical 
value of about 0.50. Since # is a 
pressure ratio, the pressures may 
be measured in any units what 


ever in computing it. 


‘= Absolute Fahrenheit temperature 


Ordinary Fahrenheit + 459.5 


= density, in pounds per cubic foot 


This varies directly with the ab 
solute pressure, and inversely with 
the absolute temperature 

P 519.5 


P 
4.7 f i 


= 35.34% 5 


= density in pounds per cubic foot at 
standard conditions, 14.7 pounds 


square inch pressure and 60°F 
(519.5 abs.) temperature. For dry 
air ”% is 0.0764 pound per cubic 
foot 

For very refined work the effect 
of moisture on density is taken into 
account. Densities at 14.7 and 60 
for various usual gases are as. fol- 
lows: Oxygen, 0.0844. Nitrogen 
0.0742 Carbon Dioxide, 0.117 
Carbon Monoxide, 0.0740. Hydro 
gen 0.00531. Methane 0.0426. Pro 
pylene 0.114. Benzene 0.212. Ace 
trlene 0.703. 

velocity in feet per second j 
is the velocity at the higher pres 
sure and is supposed practically 


zero. I's is the spouting velocity 


or velocity at the lower pressure 


orifice area, in square inches 
(This is the area of the minimum 
section, if there 1s a divergent por 
tion. ) 

quantity discharged, in pounds 
V= 7, D. 


quantity discharged, cubic feet 


per sec nd 


per second. Volume varies with 
pressure and temperature, but in 
measuring discharge, we will al 
ways use that volume which thx 
gas discharged would occupy if at 
standard conditions, 14.7. pounds 
per square inch and 60° F. (519.5 
abs.). That is, discharge will be 
measured in cubic feet of “free 
air’ or free gas, definite standard 


conditions being understood. Such 


a unit is a unit of weight just like 
a pound, but smaller, being that 
weight which if at 14.7 lb. pres 
sure and 60° F. would have a vol 
ume of one cubic foot. \ cubic 
foot of free air is 0.0764 pound 
The volume under any conditions 
of absolute pressure and absolut 
temperature P and 7 is found by 
multiplying the free air or free gas 


by 14.7 7T/519.5P or 0.0283 T/P 


In most cases, cubic feet of free 
air or gas is nearly the same as 
cubic feet if under actual atmos 
pheric conditions [here is of 


light difference 


course as 


ratio of diameter of passages of 


regions 2 and I respectively For 


e f an orifice this is the rati 
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of orifice diameter to diameter of 


entrance pipe [he error due to 
neglect of entrance velocity and 
hence of this ratio, is small, very 


small, or insignificant, 


3. 1/4, or 


absolutely 


according as this ratiois I 


1/5 for very small pressure dif- 
ferences, and still smaller for 
larger pressure differences. If 
either passage is not circular, the 


the ratio is to 


be used instead of d:2/d, 


square root of area 


I 
V1—(P, /“ P,)?/*(d; 


factor 


d,)* 


This is a which should ap 


pear in all of the expressions for 


orifice velocity and discharge, in 
account of the 


When ( d: dy ) 
referred to, 


order to take exact 


entrance velocity 


has the values above 
f becomes so nearly equal to 1.00 
that it omitted and the en 


This 


unde? 


may be 
trance velocity taken as zero 


state of affairs is always 


stood, and fis always omitted in 


the formulas below It must be 


added as a factor in any case where 


it would have appreciable effect 


d,= orifice diameter im inches, if there 


is a circular oriftic 
g gravitation constant, 32.17, at 45 
north latitude and sea level 
PT « 


778 


mechanical equivalent of heat, 


¢,= specific heat at constant pressure, 
0.2375 for air 
h ratio of specific heats For air 


and many other gases I 


K > 0711. 


Ihe values of the fundamental con- 
stants for air, etc., above given, J = 778. 
L = 32.17, Yo=0 0764, Cp = .2375, and 
1/K =0.711, have been very carefully 


Vari- 


ous values are given by various authori- 


selected as being most reputable 


ties, and it is often puzzling to make a 
The 
selected so as to satisfy almost exactly 
the fundamental 


c)= 


substitution of 


selection values given have been 


relation for a_ perfect 
gas: 

144 147 
5195 /¥ 
this 


introduce 


cy te 


(= A R). 


Hence relation in 


the formulas will not numeri- 


cal discrepancies, as occur if the funda- 


mental constants are not properly ad- 


justed. It is believed that the set of fun- 
damental values given is the most re- 
putable one possible in the light of 
modern experimental data 

\ll of the numerical work involved in 
substituting these constants in the general 


formulas has been carried out with ex 


treme care, and the numbers given in the 
formulas beyond are quite accurate 
Pr HEORETICAL FORMULAS FOR 


ANY PRESSURES 


We will first consider the general form 
las for adiabatic flow of a gas for any 
The [ 


any work on thermody 


pressure difference derivation of 
these is given in 
namics We will start with them in de 


the 


e difference 


riving 


simplified formulas for low 


mr Wr 
essi 
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The general formula for velocity is 


(1) 
Vy= 28/07, (1-, Pps 

[he density of the gas in the low pres 

sure region is given by 
} v,=(P P,) 2 

A'so, 7, / 7, =(f, ro" 

The quantity discharged in cubic feet 
if at 519.5° and 14.7 pounds per square 
inch, is 

519.5 (3 
D= VY 22 /« 2 
144 X 14.7 ot 
aP, > A > . 
(72) —(43) 
Vv 1, P P, 
In all cases, the weight discharged is 


An Indexing Job on a Broaching 


Machine. 

) \ g ist! cs 

Tie stung 0 ) | ad n ti 
ont ‘ © t bw the 

Lapointe Mac ‘ Company, Bost 

Mas I his constructed f 
gen cevseating m1] work was 
lustrated in these columns at page 108 

Part as here shown it is fitted with 
special indexing fixture adapting it to the 
cutting ot ( ( t accurately spaced 

) Q bile ric 

A piece vork 1s 10 inche 
liar te! na ¢ ] vide and after bor 


ist-i1ron hxt 

















\N INDEXING JOB ON A 
given by lV yD, The formula (3) 
for discharge applies only to the case 


where the pressure P2 of the region into 
which the discharge takes place is greatet 
[his 
0.5272 P, for air and many other gases 


When 


critical pressure, an entirely new set of con 


than the critical pressure 


the final pressure is below thi 


ditions arise, which we have not space to 


discuss. The proper orifice is first con 
vergent and then divergent, the De Laval 
nozzle, instead of convergent only, al 
though the discharge is the same for 

convergent orifice [he above formulas 
for velocity, density and temperature 


theoretically apply for any values of pres 


sure, however, the discharge being the only 





quantity affected by the critical final pres 
sure The final results for this case ar 
given at I and III 

\ccording the provist I ew 
Russian tariff which went into effect 
pring, the dut bicycle x 


BROAC HIN{¢ MACHIN} 
which S ttachec hoits ft the end ot 
he mach r n x re has i series ot 
I spa lg ves nits pe! ph 
. sp ling 1 number t 
he kev wavs re eC 1 the work Phe 
‘ W p the draw 
supported | teel bushing fitted 1 
the fixture and after the first groove 
t] cking key shown is slipped int 
he groove and into the first indexing 
ve to the rig thi xture Whe 
e€ next gt \ t the key is slipped 
nto the sec dexing notch in tl 
xture ind ss n, the imdexing being 
done by means of the first slot cut in the 
\ K ind b i S CeESSIVE vroove 
xtut t ‘ s completed 
t | ( ce rately made 
( p tunity f 
x { I “ I 
yht | Ch zg Key t 
1 tine it not 
the different groove 
e ( t In the 





372 


to another would naturally cause a con- 
siderable total error in the last space. 
Each time after the broaching bar is 
drawn completely through the work, the 
latter is slipped off its seat on the turned 
portion of the fixture and replaced after 
the broach has returned to its original po- 
sition. The two supporting screws shown 
underneath are, of course, loosened and 
These screws 
are unnecessary in the work 
handled by this system, but in the case 
illustrated the steel shells are quite thin 
and if unsupported from the bottom would 
have a tendency to spring down from the 


set up again at each shift. 
most of 


cut. The time consumed in the operation 
is about 14% to 2 minutes per groove. 

In handling smaller pieces the grooves 
can be conveniently cut by clamping an 
index plate to the work and fastening an 
index finger to the nose of the machine. 
In such cases the work is located on a 
bushing and can be machined without the 


use of the adjustable supports. 





The Daily Consular and Trade Report 
»f Sept. 1, 1906, gives a list of articles upon 
which the Spanish import duty has been 
decreased. Included in the list are: 
iron and steel plates; iron and steel 
castings in the rough; and steel 
wheels; steel springs; iron and steel wire; 
steel-wire cables ; wire gauze; brass, bronze 
and copper wire; copper, bronze and brass 
frames for railroad and street cars. 


rails; 
iron 


sheets; 
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A Novel Type of Planimeter. 


BY ALFRED GRADENWITZ. 


Jules Richard, the well known French 
constructor, has just designed a novel type 
the calculating 
contact 


of planimeter in which 


mechanism does not come into 
with the paper; the object of which is to 
obviate the errors due to roughness in the 
paper. 


The diagram having been laid around 
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the drum, Fig. 1, the latter is turned by 
means of the crank visible in the figure, 
while the point fitted to the end of the 
upper level is caused to follow the out- 
lines of the diagram, when the area will 
be recorded by the pointers of the count- 
ing mechanism. 

As seen from Fig. 2, the crank a, while 
the the drum 
worm-gearing b, causes a 
to tur 


producing rotation of 
through the 
disk c, with 
through the intermediary of a 


horizontal axis 


conical 




















FIG. I. THE 





























RICH ARD 


PLANIMETER 






































FIG. 2. PLAN OF PLANIMETER 
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clutch. Between this disk and another vorite. The inventor, o1 course, states tha A Belgian Electrical Works 
disk d arranged opposite the former and it has taken him several years to evolve 
+) 


which is carried along at the same speed, the acids and other ingredients of- th: BY EMILE GUARINI 


but in an opposite direction, there is a “motorcone,” and the chief ingredient is 


laminated roller. the horizontal axiseof anew and extra powerful carburite, which Che “Compagnie Internationale d’ Elec- 
which may be displaced lengthwise under was discovered ‘by the inventor and has _ tricite” was founded in i889. It devel- 
the action of lever g. Whenever the joint been kept a secret by him. He says that oped rapidly and has numerous branches 


ed point f of this lever g is moved, that 


Ss 





of the axis e will be displaced. If th 
point f remain at rest, while the drum is 
turned, the number of turns performed 
by the axis e for a given length of 


abscissa wil 


1 be proportional to the or 
dinate of the point f. Now the axis e is 
provided with a long pinion gearing in all 
positions of the axis with the wheel of th 
turn-recorder. The latter, which has four 
dials, graduated in square millimeters, 
thus indicates the area of the curve in 
question 

Any curve may thus be evaluated by 
running through the outline in a con 
venient direction, provided the origin 
corresponds to the zero of the apparatus 
Several curves may also be measured one 
after the other without each time return 
ing to the zero of the apparatus. 





According to the claims of a Swiss in 
ventor, Antonin Deletrain by name, the 
trail of dark-blue, strong-smelling smoke, 


which sometimes follows behind an auto 








mobile or motor-cycle will, by the use of 

his invention, be converted to a thing of FIG. I VIEW IN LAMP-TESTING DEPARTMENT 
abroad The works of the company at 
Liege cover a square tract of land com- 


prised between the Quai de Corounneuse, 


the rue des Bayards, and the rue St 


Leonard 


carried Out in separate workshops, and 


the works comprise a lamp and tool shop, 


a carbon factory and another for iting 
and transporting machine ther sec 
tions are cd to t r ruction of 
engines, 2 i I I ei 

Che constructior ft the well known 
Pieper Tr amps ] l acquired special 


Importance, and it forms one of the chief 
branches of the firm’s manufacture in 
ddition to the making of switches, com 
mutators, rheostats, regulators, distribu 
tion boards, and the lik These lamps 
are not allowed to leave the factory till 
they have passed through the testing 
room shown in Fig. 1 Chis room is of 
considerable interest due to its size and 
to the large amount of measuring and 
testing apparatus contained therein. The 


manufacture of these lamps has also in 





duced the company to take up the prep 


FIG. 2. DYNAMO-ASSEMBLING DEPARTMENT aration of the necessary carbons, and for 
this purpose they have opened a model 

joy as easily as rolling off a log. He me motorcone will flavor 1o gallons of workshop 
proposes to furnish cones about I inch in’ gasolene. This sounds very fine until w Fig. 2 is a view of the small-dynamo 
diameter and 1% inches high, and one of come to the statement that in addition to assembling shop. As will be seen, power! 
these dropped into the gasolene tank wil! perfuming the trail, the driving power of jis transmitted by belting from pulleys on 
perfume the trail for a hundred miles or the fuel will be increased about Io times i. shaft running along the side of the 
so, and when that is used up, you simply We might possibly have swallowed the room The roof of this department is 
jrop another one in. Various perfumes story of the perfumed exhaust, but w formed of a large skylight. as is also the 
can be obtained, heliotrope being the fa- must balk at this latter claim case with the other rooms, and at night 





ee re 





_— 
3/4 


time, or whenever necessary, illumination 


is provided by numerous are lamps. The 


company has not confined itself to low- 
power apparatus, but has supplied to sev- 
eral Belgiuin and foreign firms machines 
of all sizes, including generators of the 
direct-current, alternating-current, and 
polyphase types, as used in central sta- 
tions. So as to insure rapidity and 
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traveling cranes, etc., and a crane with 
motors, etc., complete, may be seen in 
course of construction. The works them- 
selves are fitted with a very large 


traveling crane. 





The Jos. Dixon Crucible Company, of 
Jersey City, N. J., sends us a pamphlet en- 
titled “Through Frisco’s Furnace,” in 





= ak 





f 2 
%. 








FIG. 3. SHEET-METAL DEPARTMENT. 


economy in manufacture, the various 
parts made pass from group to group, 
the principal sub-divisions of the dynamo 
and generator workshops being those 
where the sheet iron is cut to shape Fig. 
3, those where the flywheels are assembled, 
and also the collectors and finally also 
the department for assembling the large 
and small dynamos, groups of generators, 
etc. 

Fig. 4 shows the section for assembling 
groups of electric generators of all shapes 
and types, this department being lighted 
by means of arc lamps and provided with 
movable hoisting arrangements located 
upon lateral brackets. 

In the winding and coil workshop 
shown in Fig. 5, it has been found advis- 
able, for reasons of safety and simplicity, 
to use powerful incandescent lamps in- 
stead of arc lamps. In this case the ma- 
chinery is also driven by means of one 
common shaft actuated from a_ central 
motor. 

While devoting itself to the various 
apparatus which has been briefly passed 
in review, and establishing in Belgium 
and abroad central. stations for the 
supply of light and power, this firm 
has also taken up the manufacture 
of transporting and lifting apparatus, 
and the construction of various kinds 
of engines. Fig. 6 gives a_ very 
good idea of the importance of the work- 
shops devoted to the construction of 
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Automobile Imports, Exports, and 
Manufactures, 


More than 4 million dollars’ worth of 
automobiles has been brought into the 
country during the fiscal year ending with 
June, 1906, and more than 3 million dol- 
lars’ worth was exported during the 
same time, according to statements by the 
Department of Commerce and _ Labor 
through its Bureau of Statistics 

Meantime the manufacture of automo- 
biles in the United States has amounted 
to presumably more than 26 millions of 
dollars, since the Bureau of the Census has 
recently issued a preliminary statement 
which shows the value of automobiles 
manufactured in the United States in 1905 
at $26,645,064 This figure includes 
amounts received for custom work and re 
pairing and value of products other than 
automobiles; but as it does not include 
automobiles, valued at $879,205, manufac 
tured in establishments engaged primarily 
in the manufacture of other products, it 
may probably be safely set down that the 
value of automobiles produced in_ the 
United States approximates 26 millions of 
dollars and the imports 4 millions, and 
that out of this total of 30 million dollars 
there was exported about 3 million dollars’ 
worth. 

Of the 3 million dollars’ worth of auto 
mobiles exported in the fiscal year, about 
one-half went to Europe and most of the 
remainder to Canada, Mexico, the West 








FIG, 4. ASSEMBLING GENERATORS. 


which pamphlet some results of painting 
the structural work of steel buildings with 
Dixon graphite paint are shown and there 
are a number of interesting photographs 
and statements of facts regarding this 
great fire and its effects, all of which are 
very impressive. 


Indies, and Australia. Of the imports, 
fully two-thirds came from France and 
practically all of the remainder from the 
United Kingdom, Germany, and Italy, in 
about equal proportions 

The industrial effect in the United 
States of the increased use of automobiles 
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FIG. 5. THE 


(while it cannot be fully measured be- 
cause of the large number of people em- 
ployed in their care, repair, etc.) is in 
dicated in some degree by the figures of 
the census, which show.that the number 
of wage-earners in the automobile manu- 
facturing establishments of the ‘country in 
creased from 2242 in 1900 to 10,239 in 
1905; that the wages paid increased from 


$1,320,658 to $6,178,950; the salaries of 


officials, clerks, etc., from $294,770 to 
$1,060,425; and that the materials used, 
which of course largely represent labor, 


increased from $1,804,287 to $11,658,138 
The the 
propelled 


automatically 
the 
commercial and industrial development of 


importance of 
vehicle in its relation to 
the undeveloped sections of the world is 
suggested by a study of the figures of ex 
ports of automobiles to the various coun 
tries and continents. Lack of transport 
ing power, whether in the form of horses, 
canals, or railways, has been one of the 
greatest obstacles in attempts to develop 
the mountain, desert, and tropical regions 
of the world; and the fact that the auto 
mobile, whether built primarily for pas 
senger transportation or transportation of 
freight, is being rapidly adopted in those 
regions in which animal power is scarce 
suggests great possibilities in production 
and commerce through the use of vehicles 
of this character. 

Reports States consuls 


from United 
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WINDING SHOP 


and others have shown the practical ap 


plication of automatically propelled vehi 


cles in many of the comparatively unde 
veloped countries, especially in the Trop 
ics, including Mexico, the West India 


Islands, South America, Africa, India, the 





FIG. 6. 


Malay peninsula, Java, China, Japan, and 


1f them sections 


the Philippine Islands, al 


in which animal power for transportation 


is extremely scarce and development de 
layed by reason ot that scarcity Che 
proportionately large exportation of auto 
mobiles to sections of this character is a 
suggestion of the practical Ss apparently 


} 


being made in those countries of this el: 


of vehicles \bout 20 per cent. o 


automobiles exported from the | 


States in the year just closing went to 
Mexico and the West Indies, while only 
about 7 per cent. of the other « x port 
went to those countries 

The exp rt trade n automolil ] S ad 
vanced rapidly in recent y« y 
gests a probably rapid growt in tl 
near tuture | tot Value t autom 
biles exported fros United States 
the ten end \ \p 0 
was $2,473.207, a $1,876 n ft 
corresponding months of 190 $ { 
535 in the corresponding mot f 100 
and thus indicat that the 
may take the place Fi our export trad 
of bicycles, ot whicl the exp 
fallen from $7.01 2 n ISo7 t $1,378,428 
in 1905 I] exports of tomobil 
from France wer n round terms, 
million dollars’ value in 1903 and 20 m 
lions in 1905 

The common stock babbitt metals are 
generally found in four grades Chey 


irom < 


are usually made stock metal, hard 


lead his stock metal is sold as No. 4 
metal; it contains about 77 per cent. lead 
20 per cent. amimony, I per cent. each 
copper, arsenic and tin. No. I contains 
about 20 per cent. tin, No. 2 about 12 pet 
cent. and No. 3 about 5 per cent 
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Sand Distributor and Revolving Sand 
Frame for Bonvillain Molding 
Machines. 

The two devices shown in this article 
were designed to be used with the Bon- 
villain molding machines, described at 
page 718, volume 28, part 2 

The first device is a sand distributor. 
It is recognized that in the use of mold- 
ing machines, the greatest cause of 
fatigue in the man is the shoveling of the 
sand, which operation takes a long time 
and a proportionately large share of the 
man’s energy as compared with that re- 
quired for the operation of the molding 
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arm, swinging around a vertical axis at 
C. Underneath the hopper A is a plate 
D suspended on rollers E so as to slide 
back and forth beneath the hopper and 
serve as a door for the latter. When the 
box B is pulled away from the hopper the 
sliding plate D is automatically drawn 
along with it, so as to close the opening 
in the bottom of the hopper. The box 
B in its turn is closed at the bottom by 
means of a sliding plate /, which, how- 
ever, has an opening in a portion of it as 
shown in the picture. 

Fig. 2 shows the sand-distributing ap- 
paratus installed so as to serve a “Uni- 


versal” molding machine, the apparatus 
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that the sand drops out from the bottom 
of the box through the opening in the 
plate F, down into the flask of the mold- 
ing machine. The operator then pushes 
the handle in the reverse direction, which 
has the effect first to bring the box B 
over the closed portion of the plate F 
and then to move the box and the plate 
together underneath the hopper A, shov- 
ing back the sliding plate D and allowing 
another charge of sand to drop from the 
hopper into the box. In Fig. 2 the box 
has been pulled all the way around and, 
as seen, the sand has been discharged into 
the circular flask which is setting on the 
When the 


table of the molding machine 

















Ph Bonvillain 














> 


FIG. I. SAND DISTRIBUTOR FOR BONVILLAIN & RONCERAY MOLDING MACHINE. FIG. 2. POSITION AT DISCHARGE OF THE LOAD. 


machine itself. With the device  illus- 
trated this shoveling is all done away 
with, and im its place the man has merely 
to pull a lever and push it back again. 
The apparatus will, moreover, measure 
the proper amount of sand when once set 
for a job, so as to do away with the 
necessity for the exertion of any skill in 
judging of this. 

The apparatus is composed of a hopper 
A, Fig. 1, supported on legs and holding 


i : : 
‘a considerable ‘amount of sand, which 


should be placed in it by means of a 


mechanical conveyor or any other suit- 


able means dependent upon the general 
The box 
B is supported on the end of a horizontal 


arrangement of the foundry. 


being located alon?side of the machine, so 
as to leave fhe space above the latter ab- 
solutely free for working at it and for 
access by means Of a crane when neces- 
sary. The relative location is such that 
when the bex B is revolved a quarter of 
a revolutién about the pivot it comes ex- 
actly over the center of the molding ma- 
chine. , Alongside of the column of the 
molding machine is fixed a roller which, 
when the box B and sliding plate F are 
swung around, meets the latter and re- 
strains’’it from further motion; as the 
operator has hold of the handle which is 
fixed to the box B and continues to pull 
on it, the box is slid over the plate F, 


which is now stationary, with the result 


amount of sand required to be discharged 
into the flask is less than the capacity of 
the box B, a stop pin can be inserted 
into the plate F so as to prevent the full 
area of the opening in the bottom of the 
box being exposed. A very high pro- 
duction is attained by the combination of 
this apparatus with a convenient molding 
machine going for such work up to as 
high as 40 to 60 molds an hour. 
REVOLVING SAND FRAME. 
Another source of loss of time and 
energy in the use of molding machines is 
the necessity for using a sand frame for 
heaping extra sand above the flask. This 


is a loose frame which at each operation 
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the man has to look around for, and 


after the mold is completed he has got to 


got 


take it off and put it back somewhere 
where he can find it again when he 1s 
ready to make the next mold, with the 
result that at every mold he is liable to 
lose several seconds finding his frame and 


putting it into position, with an undesir 
able effect upon his 


The 


hourly or daily pro 


duction apparatus described her 


with is designed to save these littl 
troubles and to economize time It is 
adaptable to the Bonvillain and Ron 


ceray molding machine already described 


The apparatus is shown in Figs. 3 and 
4. The illustration of the Universal mold 
ing machine in the article previously re 


ferred to shows the vertical column taper 


ering; in case of the application of th 
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operation of the device is 


It 


E 
flask, being gage: 


using 


pulled int 


1 by 


as follows: is 


» position 
above the y the stop 
F, and, after the sand has been put in, 
the 


i 
plate 


pressure is applied and the pressing 


mold down, stopping at 
of the top of the fla 


is then pushed 


presses the 


about the level sk 
Phe 


to full 


controlling lever G 


stroke al d Sta 


ram ta rise slowly, the 


ys there, causing the 


valves being so 
Without wait 


for the ram to come all the way up, 


arranged as to cause this 
ing 
the man undoes the hook and swings thx 
sand frame 

When the 
ram, or plunger, has come all the way up, 
the 


head around, in so doing the 
being forced to swing with it 


sand frame is free to be again brought 
It will be 


the sand 


into position above the flask 
aside of 


seen that the swinging 


} } SI 

to 
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FIG. 3 THE SWINGING SAND FRAME APPLIED 

MOLDING MACHINE—OPERATION 
swinging sand frame, however, this col 
umn is not rely rough-turned, but 1s 


smooth-turned cylindrical on its whol 
permit of a split collar B 
being placed on it at any desired hight; 


ia. 


supported upon this collar 5 


length, so as to 
is a sleeve 
lug D, Fig. 4, 
the shape of 


( having upon it a to which 


is attached the sand frame &, 


which corresponds to that of the flask 
used, this being, in the case of the one 
shown in the picture, circular. The sand 
frame E has on one side of it a projec- 
tion F which acts as a stop, aad is used 
to’find immediately the right position for 
it above the flask. The split collar B is 


a clearance of 


the flask 


set in hight so as to leave 


say 44 of an inch between and 
the 


sand frame 


ro 


OF 
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RAMMING 


frame does not require the expenditure ot 
the he 
would have had to push the head aside 


additional time by man, as 


any 
in any case, and he goes on with his work 
of removing the mold without waiting for 


the plunger to complete its ascent and 


the 
4 the molding machine is shown with the 


liberate sand frame again. In Fig 


head and the sand frame swung to one 
side: the molder and the mold are ab 
sent in this view, as he has lifted the 
mold off the molding machine onto the 


assembling and forcing-out machine, not 


shown in the picture 





\ crucible has been known to withstand 
heats. This was only made possible by 


careful handling and good material 


SI 


EA . . 1} 
Mol KEN 
with the iron, nicke mangane chro 
mium, tungstei Iybdenum icium, 
vanadium, aluminium, titanium, tin and 
cobalt 

In his paper he states that if one con 
sider microstructure it will be seen 
that t ternary steels above referred to 
may be classified into the following typ- 
Ca v ups 

I Pea 

2 Mat n 

3. (sam i () ) 

3. Carbide 11 


litic steel de 


lhe properti I peal 

I I 

pend measura ipon the foreign body 
ntroduced n-carbo1 ymbina- 


with nickel they at mproved: with 
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tin there is obtained a material that can 
not be rolled out 

A martensitic steel has high breaking 
strength and limit of elasticity, but low 
elongation and reduction of area. It 1s 
hard and difficult to work; and in the 
same class may be placed the troostite 
steels, which have almost the same prop- 


The “gamma iron” steels have a very 


low elastic limit, splendid elongation and 
great resistance to shock; generally they 
ire difficul » work 

The carbide series comprises those of 
tungsten, molybdenum and vanadium 


(By carbide steels are meant here those 


containing less than o8&8s per cent of car 
bon). 
[t is noteworthy that no matter what 
‘onditions of cooling, the carbide as- 
umes distinctive forms depending upon 
th ler metal than iron. In the case of 
chrome steel there are spherical grains; 


with molybdenum and tungsten the car- 


bide is in delicate filaments; while vana 


lium generally gives triangular grains. 
The general properties of the above 
mentioned steels differ very little with the 
per i f alloy 
The graphitic steels are readily distin 
guished by simple observation after pol 


In general, Guillet’s researches into the 
characteristics of the 


that the micrographic observation thereof 


ternary steels show 


permits drawing conclusions which are 
very valuable from the point of view of 
their industrial application, and even as to 
their composition. The exception is the 

] 


pearlitic class—although this is the most 


common, 





\ famous Chicago physician is quoted 
as saying that we work too much. He 
says that if a medical commission were 
appointed to draw up a schedule of work- 
ing time they would probably turn out 
something like the following: 

For school children, two hours in school 
and one hour's lesson at home 

For outdoor workers, six hours daily. 

For clerks, factory workers, etc., six 
hours daily 
professional men and 
other brain workers, five hours daily. 


. ‘ . 
For writers, 


The week to consist of five days. 

Holidays, two weeks at least, four times 
a year. 

As against this we have the expressed 
opinion of the president of Harvard Uni- 
versity to the effect that long hours of 
works are good for a man,and that he ought 
to be happy in the opportunity for work- 
ing long hours, We imagine, however, 
that were he engaged in ditch digging, or 
even in drafting, instead of in college ad- 
ministration, he might change his views 
somewhat. 





The copper output for the United States 
for 1905 was 397,909 tons, 100,000 tons 
greater than the average for the last five 
years 
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The Purdue University Impact 
Machine.* 


BY W K. HATT AND W P. TURNER. 


The equipment of the Laboratory for 
Testing Materials of Purdue University 
includes three impact machines : 

1. The Master Car Builders’ drop-test 
ing machine, with a hammer of 2000 


pounds weight, an anvil of 17,000 pounds 








a 
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pact tests in tension and compression. 
For the purpose of convenience this ma- 
chine will be referred to as tension impact 
machine. 

3. An improved impact testing machine 
for scientific and standard tests in com- 
pression and flexure, described herewith, 
and called the Purdue University impact 
testing machine 

The details of construction of this ma- 


chine are the result of some years’ ex- 





perience, and constitute, in the opinion of 
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FIG I 


weight on springs, and a free fall of about 
50 feet, designed for testing coupler, rails, 
axles, ete.7 

2. An impact machine, mainly used in 
scientific investigations, designed for im- 

*Paper read at the annual convention of the 
American Society for Testing Materials, At 
lantic City, June 21-23, 1906. 


+The Master Car Builders’ Drop-testing 
Machine,” by W. F. M. Goss. Proceedings, 


American Society for Testing Materials, Vol. 
Ill, p. 256. 
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the writers, a convenient and suitable in- 
strument for university laboratories. The 
machine here described is the second one 
of its kind. It was devised especially for 
the operations of timber testing of the 
Forest Service, United States Department 
of Agriculture, and constructed through 

i**Tensile Impact Tests,”’ by W. K. Hatt. Pro- 


ceedings, American Society for Testing Mate 
rials, Vol. IV, p. 282. 
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the Mechanical Department of Purdue 
University by W. P 


MAIN 


lurner 


FEATURES OF MACHINE 


3riefly stated the elements of the ma- 


chine are as follows 

Hammers 50, 100 and 250 pounds, 
ee 
Length of flexure span. 
Weight of base 

Weight of column 


Method of release 


5 feet. 

..-6.0 feet, 
3,500 pounds. 
700 pounds each. 
Electric. 


The machine is shown in Figs. 1 and 2 


The base is 


7 teet long, 2’ feet wide at 
the center, and weighs 3500 pounds. Two 
upright columns, eight feet long act as 


guides for the striking head \t the 


top of 


the columns is the hoisting mechanism, 
Fig. 3, for raising or lowering the strik 
ing weights. The power for operating the 














FIG. 2. PURDUE IMPACT TESTING MACHINE 
machine is furnished by a motor set on 
the top. The hoisting mechanism is all 
controlled by a single operating lever, 
shown on the side of column, Fig. 2, 


ight be 


at any place 


the striking we 
raised, lowered, or stopped 
at the will of the operator 


the 


whereby may 


Che automatic 


, ae 
safety device stops machine before 


damage is done, should the operator leave 
the operating lever in the hoisting posi- 
tion. 

The weight is lifted by a chain, one end 
of 


the 
end of the chain is hung 


which passes over a sprocket wheel in 


hoisting -mechanism On the lower 


an iron clad elec 
of 


tric magnet, shown in Fig. 4, sufficient 
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Inagnetic strength to support the heaviest 
striking heads. When it is desired to drop 
the striking head, the ctric curreé $ 
broken and reversed by means of an at 
tomatic switch and current breaker Phe 
hight of the drop may be regulated by set 
tng at the desired hig! oO ne of ‘ 
columns, a tripping pin, which throws thx 
switch on the magnet, breaks and reverses 
the current 

There are three striking weights, weig 
Ing respectiv 50 Is, 100 poun 
nd 250 p \ e of which b 
sed aep 2 p he desired ent gy of 
blow W he sed f compres tests 

t steel s in diameter, 1 
crew l ) t the W ¢ 
‘ nded ’ 

age S crew 1 1 
t ft = + 7 

( if 





s,U 
IOTK WV re h Wi nu iber [ 
\ rat s ) 
I ( spec ] Ss 1 
l t ) \ and O teet 
) i ( tests a tree tail of 
bout 6 i t 1 htained. For tr 
verse tests the Tf ittle ess | pen 
ing upon t t pecim With 
the thi riking we t < 
range ¢ ch 
mcre ( 
\CHINI 
Mi eT was 
pert f ¢ parison 
t the thre ior 
1 
Lead ( 1S 
di nete! we 
yy) SS 
\ 1 
( 
1 
rh t ' 
. i 
\1 
Bi 
1) ) 
' | 
I p 
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Phe 
ised in either of the weights 
the 


in the striking il shown in 


p 1h 
I ig } may be 


When in use 


ing it back so that the point does not tou h 


“set” by draw 


pencil 1s 


the drum. When a drop is made a trip 
ping device releases th pencil at the 
proper time, and a spring holds the point 


against the revolving drum 


Metallic pa- 
per is used on the drum, and a brass stylus 
is used in the point of the pencil. 

Very increments of 


small compression 


or deflection have been accurately re 
corded, some as small as one hundreth 
of an inch. Such close and accurate re 


’ 


ords are made possible by eliminating lost 
motion betw he weights and guide 


table device for holding thx 


by using a s 

recording pencil and having a perfect! 
true revolving drum The drum may be 
revolved either by hand or by power from 


Che 


speed of the drum is re- 
m the metallic 


paper by a stylus in the end of a tuning 


ri { SHON Gs \ WEIGH KNIFE 
EDGE s H iS, LIFTING MAG 
) ING PENCIL 
tended to reproduce in this paper, and will 
be res f another occasion. How- 
ever. part may be described 
(a) Wh block of copper 1s com 
pressed unde idual loading, and the 
amount of ce on observed, the 


energy represel 


and movement 


energy exerte 


men required t 


any particular 
thus known 
(b) It 
the | 
chine, tl ( I 
1, ao 
served 
The tw 
(>) are 1 
1. A port 
in se 
the ma I 
great \\ 


ted by tl 


npre S1 
11 | 


of force 


Che 


S product 
} t 


may be computed 
ng the axis of the speci 
compress the copper to 
degree of compression 1S 
ck be subjected to 
1 nel in impact ma 
ergy required to pro 
pt n may be ob 
g l (a ind 
) ble. tor 
I nergy of the blow 
) leforming parts if 
p n not being very 
s ( l machines and 
pent at right angles to 
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Copper: 1 inch diam.; 1 inch high. tive compression for a given drop in these 
cae ‘ . — $$ cases was I, 1.5 and 3.7. 
{ - , 
| | | | Theoretical | . Energy Ateosbea One must not, therefore, conclude, as 
Drop | Original Final =| Compres- ener. | — _ = | energy in some have concluded, that “the efficiency 
in feet height height | sion delivered in f obtained | per cent. of ‘ ¢ io y ; : 
inch pounds. ‘romcurvein| theoretical of the blow,” as it is sometimes termed, 
inch pounds. | us : 
a, Ses is the expression of losses of energy in 
O75 866 .109 7,025 3,810 54.2 the frame and foundation of the machine 
2 g8o .762 | .218 14,100 8,600 | 61.1 The difference between the two amounts 
| 
3 | . 969 .649 .320 21,180 13,950 | 1s. % of energy required to produce a_ given 
4 .g62 . 560 -402 28,200 19,200 68.0 ‘al : ag ai egy eae 1) 
: axial ¢ ressio argely due to ( 
. 62 468 494 35,100 26,400 75.3 ixial compression is largel; t 
6 970 | ene €ES 42,250 32,000 76.0 the viscosity ot the material, and (2) the 
7 No test made. |... eee | eee eee | cere eee e | cee e eens energy used up in transverse deformation 
8 i ee a ie eee TEAS AD, IE GREER The results of the calibration are sum 
marized in Tables 1, 2 and 3. The 
Lead: 14 inch diam.; 14 inch high. : 
fash ; a values quoted are obtained as follows 
1 | 1.500 .899 .601 7,000 2,Q12 41.8 [he hammer was dropped on the copper 
2 | 1.500 -O14 nice ry 59275 36.2 plug and the axial compression noted after 
3 1.500 453 1.040 21,600 775! 35-9 hl 1 oe ee 
3 1.310 | 353 1.157 28.600 10,800 37.8 the blow. The energy used in static test 
5 7? a . 293 1.218 35,020 13,990 39.2 to produce this’ axial compression, under 
6 1.481 | - 243 1.238 42,700 15,280 35-8 stress, in a like piece of metal was de 
z No test made ey See |i ee eeed, Me eda termined. The external energy of the 
en, lak Ee eS ee blow (i.e. the weight of hammer times the 
; hight of drop) is compared with the 
Copper: 2 inch diam.; 2 inch high. : 
OPP . . B 7 energy used in static tests at equal 
I 1.9906 1.892 104 | 7,020 4,480 | 64.0 amounts of compression. For instance: 
2 2.020 1.844 .176 14,040 9,680 | 68.0 
> . e 3 3 ‘4e) >] ac TBS cccccece 35 c b. 
4 2.020 1.739 .281 | 28,080 20,000 7t.4 “<a Ney Senne, Sepees oe — - at 
b - | i Energy computed from, static test..26,400 inch Ib. 
5 2.018 1.692 . 326 35,170 25,600 | 73.9 scohcaiee: conteiaieabdia Aptos st 
y: = rs ‘or cent, of efficiency of blow........ 16.5 
6 2.020 1.648 .473 | 42,200 31,500 | 74-5 , 3 
7 2.020 1.610 .410 | 49,200 36,000 | 73-0 USES OF THE MACHINE. 
! | 
» "72 - . 
8 2.000 1.564 .436 | 55,500 | 49,500 | ical There are three kinds of tests to be dis- 
‘ _ a eee en tinguished with respect to the time of ap 
[ABLE I —TENSION IMPACT MACHINE. NO. 583 HAMMER. plication: 
the direction of the axis of compression, 
due in part to the spreading of the ma 50-lb. Hammer. 
terial against the head of the machine, is — - oa eeeeenenT 
measured in (5), but not in (a). Theoretical Ram. 4 Absorbed 
= é 3 ; tei as weery ij 
> work re . —_ ~ Dro Original Final Compres- antgy. | et: energy in_ 
3. The work required to produce the Pay hewght. Bad = stole. deliveres - fontaine, per cent of 
' . atoete varie . . . ‘ | linc | {rom curv t retica 
flow of the materials varies with the rate | | inch pounds.) on ~—Eee 
; ; . 
of distortion, being a function of the ae! See ee ee a hence 
viscosity of the material and the weight . 1.000 | -990 ere 600 320 53-3 
of the molecules. 2 1.000 | -977 023 | 1,201 833 69.2 
Consequently, impact tests show an ap- 3 1.002 963 -039 1,800 1,210 7-° 
. . : 6 0.2 
parent loss of efficiency compared with 4 gene 4 ps rap Py o . 
tl ial aes age en ae 5, -999 | Eo -009 3,002 2,27 45: 
static tests, for the above reasons ; that is é 5.000 919 081 3,600 2.755 76.5 
to say, the production of a given amount eer ee = . 
of compression requires, under impact 100-lb. Hammer. 
tests, an apparent greater external energy scars aaa Canaan , sees 
of falling weight than the energy me: $- . | “975 956 i got $70 7°? 
‘ g — < oo energ) ea 2 | 981 | 935 .046 2,404 1,472 61.5 
ured under static conditions. . 3 | .998 926 .072 | 3,607 2,497 69.2 
(he losses in impact tests, due to fric- 4 | -977 884 .093 4,809 3,200 66.5 
tion of guides and deformation of ma- ; | -977 859 -118 6,011 4,102 | 69.2 
chine, are small, for they vary but little SEA Ra Pidede Rotates Bae Rs BEE IR EEE a AEELELE 
under diverse circumstances. T ork 
ler dive ‘se circumstances lhe work 250-/b. Hammer 
in overcoming the resistance of the ex ; : : -_- 
panding load of the test piece against the I -977 -937 -060 3.000 ie 63.8 
. . .o .87 Sf 6,020 ,250 71.2 
hammer must also be small, since little . oe | 49 = gene oa 
liff mye lin tl sl 3 .988 | 823 «59S 9,030 6,599 73-0 
difference is observe in the resu ts, when 4 999 | 774 225 12,040 | 8,972 | 74.5 
the heads of the hammer are oiled and 5 998 727 ,297% 15,050 | 11,280 75-0 
when they are rough _6 -997 685 -gt2 18,060 | 13.520 75-09 
There is, however, a wide difference be- bh H led C 
a 50- mr. f ale opper. 
tween the energy delivered to the speci- 250-lb. Hammer. Annealed Copp 
men by the hammer and the resulting = 999 | .870 .129 3,006 2,498 | Sr.¢ 
compression-work, when the latter is as- 2 | -999 | 803 - 196 6,020 4,420 73-5 
sumed to be that amount required, under - | tay | “75! ‘9 9,030 6,246 o9-0 
Se : : 4 | -997 -700 . 297 12,040 8,260 68.5 
static conditions, to produce the compres- 5s | 999 661 338 15,050 10,220 68 co 
sion following the blow. In the case of a 6 | 1.000 .621 - 379 18,060 12,470 60.0 
copper cylinder 2 inches in diameter the ae Cee - Bae) eect a a ee, [Ree aes 
compression-work produced was only 75 : ee , . 
ae TABLE 2—PURDUE IMPACT MACHINE. TESTS ON COPPER CYLINDERS I INCH IN 


per cent. of the theoretical energy of the 
blow ; a I inch diameter, 67 per cent.; 11% 


inch diameter, lead, 36 per cent. The rela 
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(a) when a determined load is applied 


to a test piece and allowed to remain for 


long period of time; (/) when increas 


ing loads are applied continuously and 
throughout a period of from 10 to 20 
minutes until the piece fails; (c) when 


the load is applied through the medium of 
} 
\ 


a blow under which the test 


piece fails in 


| 
| | } | | i| 
- ai) amit it dil ai fh; 
| | | 1 
Ce l 


Fit 5 RECORD OF IMPA¢ BENDIN¢ EST 


a short period of time measured by a small 


fraction of a second. Under (a) we have 


the case of a load such as is produced by 
books on a library shelf; under (b) we 


have the ordinary testing process from 


which the strength of materials to carry 


static loads is almost universally de- 


so-lb. H 
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termined and the test referred to as 


Static test ; ard under ( 


case of a shock or impact such as 


rmined under a number of 


[he 


and 


successive 

, 
set the 
und of the hammer are 
he 


fixed 


amount of deformation of 


specimen and rel 
the elastic 


at that 


at which the deflection suddenly m 


recorded on drum 


strength of the specimen is 
limit 
creases, Which limit is usually characterized 


lso by a sudden increase in the set of th 


specimen and a maximum amount of re 
bound of the hammer 
In making the test the hammer is al 


lowed to just touch the upper surface of the 


specimen, and a datum or zero line is then 


drawn on the drum The weight of the 
hammer is then allowed to rest upon the 
specimen, and the deflection under the 
dead weight of the hammer noted The 
blows of increasing hight of fall are de- 


livered to the specimen, and records taken 


on the drum. A sample record is 
hig. 5 
Che hight of the drop at which any rup- 
ture of the specimen occurs is noted, to 
gether with other phenomena of test 
The of of 


when specimen is broken under a single 


methods computation tests 
blow of the hammer are found in a paper 
the the 
American Society for 
Vol. IV, 1904, p. 282 


by writer in Proceedings of the 


Testing Materials, 


ammer~* 


l r “| | l 
| Theoretical Energy ’ | Absorbed 
Drop Original Final Compres- energy absorbed as) energy in 
in feet. height. height. sion delivered in |, Obtaifled _ | per cent. of 
| inch pounds, ‘Tomcurve in! theoretical, 
| | } inch pounds. | 
: = | en pe Savini sarret 
I } 1.481 | 1.350 -125 605 328 54-2 
2 1.484 1.295 189 | 1,208 632 $2.5 
3 1.503 1.236 267 | 1,810 992 55-0 
4 1.505 1.180 325 | 2,419 1,352 56.0 
5 1.505 1.137 | -368 | 3,199 1.575 | 49-5 
6 1.509 1.085 | .424 3,620 1,855 | 51.2 
100-lb. Hammer 
i aa 1.498 b.985 .183 1,201 600 50. 
2 1.496 1.210 . 286 2,402 1,120 46.6 
3 1.502 1.135 - 367 3,903 1,569 43-5 
4 I.§04 1,062 .442 4.804 1,950 40.5 
5 1.490 . 982 508 6,005 2,320 38.4 
6 z.5e8 | :934 . 568 7,206 2,794 38.6 
250-lb. Hammer 
I | I .51 2 | ~ eae | - 304 “| 3,091 1,552 50.2 
2 | S980 952 -559 | 6,140 2,640 $3.0 
3 1.509 805 704 9,175 3,680 40.2 
4 1.513 .7O1 812 | 12,202 | 4,600 37.6 
5 1.509 -606 903 1§,225 czas | 37-4 
5-98 1.506 538 .978 18,183 6,944 | 37.0 
250-lb. Hammer. Copper: 2 inch diam., 2 inch high 
3 2.005 1.880 | .125 "9,020 | 6,000 | 66.5 
4 1.996 1.845 ag 12,280 7,840 63.9 
5 2.005 1.828 597 15,200 9,760 64.2 
5-98 2.004 | 1.805 | .199 17,920 11,680 65.0 
TABLE 3—PURDUE IMPACT MACHINE. TESTS ON LEAD CYLINDERS 112 INCH IN 
DIAMETER, I'4 INCH IN HIGHT 


Letters to the Editor. 


Odd Materials. 


rubber oO! imnber: 
burner, bent it to the desired rve and he 
went away itistied | nt 
wanted to drill four | na pearl bu 


ton at th me tink Now, mother ot 





drill 
flat drills made _ tror rdinarvy sewing 
needles lattened na te peered a id h 
Multiple drills 
hol 
Some of these wo 
blank 1 


and s 
and 


tour 


have tw ls on 


back Phe 


k is that in going out 


nik 


two the objection to 


on 
drilling from the ba 


at the end of the hole, the face 


ton is liable to flake away Whichever 
way it 1s done, the dri] w of four hole 
is not to my knowledge a commercial 
success Another thing about pearl 1 
the way it varies in lustet The true 


mother of pearl (obtained from the pearl 


oysters Margaritana) has a better color 
than that obtained from the Um 
or fresh water mussel, and 1s_ not 
quite as hard th he of the 
unio Buttons made from the fresl 
water m ire one sided, that 1s to sa 
the inside of the shell next the mussel has 
iridescent luster, the outside having, even 


when polished, a de app 


ke bone. With the true pearl shell this 


rance almost 


not the cass Blanks for buttons are cut 
from shells which vary in thickness from 
g to 7x incl The very deep blanks are 
split into suitable thickness for making 
buttons; thus a blank 7¢ inch long would 
make seven buttons if it could be split 
true, but as a matter of fact, only tour or 
ive can be obtamed, as the pear! does not 
split straight. Blanks made from the true 
pearl shell may be finished on either face, 
as the luster 1 practically the ime 
throughout the thickness of the shel 
While working pearl shell, pearls are 
frequently found embedded in the she 
1 have one worth about $10, which I 
found the center of ple f shell 
¥%, inch thick 

So you explain to the ustom« 
that the drilling of four holes at once 
in a pear!) button 1S liable to be ’ 
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failure owing to the unreliability of the 
material. However, as “there are more 
ways of killing a dog than choking him to 
death with butter,” he goes away doubly 
happy with a device which drills one hole 
in each of eight buttons and indexes them 
so that by the time the girl has eight more 
buttons in place in the chucks, the job is 
done. 

and engraved with 


Pearl is turned 


Sug 


steel tools tempe red dead hard I 
gested diamonds to one of my customers 


once but he said that a diamond tool 
would “burn,” t.e., heat and discolor the 
pearl. He referred toa rough diamond; I 


explained that | meant a shaped one but J 


do not think he ever experimented 
Whi Hnevel practi thle pe irl should De 
worked under water or with a jet of water 
flooding the work. In turning the faces 
if buttons a formed steel tool is used; 


this 1s tempered as hard as it is possible 
nd still retain a sharp edge. After turn 
ig from two to four buttons the tool re- 
quires regrinding. In the regular button 
ithes this is a simple job. The button 
blank is held in a spring chuck which is 
closed by a spring and opened by a plunger 
operated by a foot lever rhe forming 
tool is held at an angle on the end of 
slide operated by hand lever with the 
right hand lhe cutting edge of the tool 
is about the hight 1 the center I hie 
travel of the tool slide is longer than 
necessary for the mere turning of the 
button, so as to. facilitate grinding 


position \ carborundum 


the cutter in 


wheel running in a_ horizontal plane is 


mounted above the cutter slide at a suf 
ficient distance from the chuck to allow 
the button blanks to be readily inserted 
When the tool is dulled sufficiently to re 


quire regrinding the cutter slide is thrown 
i side of the wheel is 


and the 


right back 
down on the end of the formed 


a touch, but sufficient to fetch 


brought 
cutter, just 
the edge up to razor-like sharpness. 

The next one wanted a rubber roll turned, 
That was before we had an overhead drum 
to drive an emery wheel held in the tool 
the lathe So we 
fastened a piece of the 
holder with a piece of emery cloth on it 
The emery 


holder of 10-inch 


wood in tool 
and went ahead with the job. 
cloth didn't stand up as well as it might 
so we took a piece of broken emery wheel 
the tool The 
tried was dead hard but it 


and fastened it to slide. 


steel tool we 
would not stand up for more than a min 
ute or so. 

The next man had a piece of ivory cut 
from the butt of a large tusk. It was ap- 
proximately 5 inches diameter by 4 inches 
deep with walls '4 inch thick. In shape it 
nor 
for some sort of an orna 


was neither round oval 


He 
mental box he was making, the walls to 
! in thickness and the box to 


irregular, 


wanted it 


re turned even 
be made elliptical in shape. The ivory 
hot 


acid and water till flexible, then forced on 


was soaked in a solution of acetic 


brass mandrel, because brass 


a round 
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will not rust and stain the ivory, and al- 
lowed to set. When set it was bored, put 
on a mandrel and turned and polished on 
the outside with fine sand paper, then a 
little very fine pumice stone and water 
applied with a piece of cloth or chamois 
leather, then the polish was brought up 
with powdered chalk or whiting, with a 
final finish given with some clean ivory 
turnings. The ivory cylinder was then put 
back into the acetic acid and water while 
an elliptical mandrel of wood was made. 
The mandrel was slightly.tapered and it was 
driven gently into the flexible ivory cylin- 
der which was then allowed to set. When 
set a rub with whiting and a final polish 
with ivory turnings completed the job 
and the customer was satisfied that there 
is nothing under the sun that I can’t do, 
for the major axis of the elliptical box 
than the diameter of the 


tusk he 


is greater 


rough piece of brought in 
Returning again to hard rubber, it is 


11 


difficult to work till you understand it. 
For turning it a shaped diamond tool 
is best, as it generally contains hard, 
gritty particles, chnically called sand, 


which dull a steel tool very rapidly. Grea 


be taken not to ovet 


} 
i 
and polishing, as the deep, 


care has { ) 


turning 
1] 








like black is not permanent when the 
work is heated, the article turning to : 
dull, reddish hue. Cotton buffs are used 
n polishing. The first srough polish is 
lone with a composition of mutton tallow 
and pumice, or oil and rottenstone. This 
s applied to the cotton buff and the piece 
is buffed, a little at a time, care being 
taken not to heat it. If there are many 


pieces, they can be taken in rotation, 
each piece thus getting plenty of time to 
The second polish is dry rotten- 
buff. The articles 
then wiped, and the final polish is given 
with a clean cotton buff. Should the color 


and black, the articles 


cool. 


stone on a cotton are 


not 
should be dipped in bisulphuret of car- 
re-buffed on the 
In some cases a second dip 


come up nice 


bon for an instant and 
cotton buff 
may be necessary. 

Another difficult 
meerschaum. It 
state very much like chalk, but it is next 
to impossible to cut it so as to leave a 
smooth surface. Dip it in water for a 
few seconds, and it will cut like good, 
hard soap, leaving a glossy surface. But 
long, for it 


handle is 
ordinary 


material to 
cuts in its 


don’t leave it in the water too 
is so greedy for water that it will absorb 
it till it bursts 

The same general directions for polish- 
ing hard rubber apply alike to ivory anil 
amber, although for ivory any polishing 
should be 


medium containing grease 


avoided, as it is liable to stain the ivory. 


In some cases the ageing of ivory is ad- 


visable to give an appearance of great age, 
in which case grease is used to advantage. 


Some of the Chinese “crackled ware” pot- 
Che jars, 


from 


tery is also aged in this way 
ete., after arriving in this country 


China, have their bottoms ground flat on 
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a piece of sandstone, to give the appear- 
fc 


ance of having been used for a long while. 
After this they are filled with grease, and 
put in an oven hot enough to keep the 
grease melted; this passes through the 
cracks in the inner, glaze” 


portion, 


and permeates 


the “biscuit” or clay oozing out 
through the 


The articles are then emptied and the heat 


in the outer glaze. 


cracks 


is raised till it partly chars the grease. 
appearance of 


his treatment gives an 
reat age to the articles. A porcelain jar 
cents treated in this way may 
tch from five to five hundred dollars or 


the right E. Z. Mark 


more, providing 

comes along. 
Vegetable ivory, or ivory nut, the fruit 

f a dwarf South 


extensively 


just as they come 


they are boiled in hot wat 
them considerably, so that 
t. Steel tools are used 


DIXIE. 





A Boiler-Shell Puzzle. 


Unless I underestimate the conditions 
given by C. W. at page 216, his proposi- 
tion is a simple problem that hardly de- 
serves to be termed a puzzle, as anyone 
with a knowledge of mechanics can esti- 
mate the strength of riveted joints, when 


sufficient data are given; although in this 
case only comparative values can be 
found. 

Assuming the value of the joint of Fig. 
I as equal to one half the strength of 
plate, the other two figures may be com- 
pared with the first, thus: 

If the shearing strength of the rivets is 


less than tensile strength of the plates be- 


tween the holes, then Fig. 1 is the weak- 


est form of joint, and comparisons must 


v»e made between the shearing strength 


which is not known, and tensile strength 
of portions of the plate whose areas are 
»f such data it 


resistance of 


In the absence 
that the 
shear equals 


not given, 
must be 

the 
strength of the areas of cross 


assumed 
rivets to the tensile 
section be- 
tween the rivet holes. ; 
Under these conditions Fig. 2 
advantage, for the weakest portion is the 
between the rivet holes 


has no 


same as in Fig. 1 
in the plate. Fig. 3 gives us the tensile 
} + 


strength of two plates between the rivet 
holes, but owing to the fact that the holes 
in the plates cannot be matched with suffi- 
cient accuracy to equally sustain the pres- 
sure, a single-riveted double butt would 
not have over 75 per cent. of the strength 
of a single plate, and if shear were con- 
sidered, which is an important factor in 
double butt joints, it would be somewhat 
less. 

a slight advantage in the dou- 
for 


There is 
that there is no chance 


shearing the rivets and the frictional re- 


ble shell in 


sistance between plates and rivets is some- 


what incfeased Sulging of the plate: 
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would be checked to a certain exteni, and overcome all of the trouble and since it 
in long tanks such construction would kas been in use but one mistake has oc- finished the work may be er ily removed 
offer support to the bending or sagging curred and that was caused by careless he holes 
strains, clamping which allowed the work to turn, same letters of reference as rres- 
The jig is illustrated in Fig. 2, a plan, ponding bushings in Fig. 2. Holes N, K 


S 
pS 
» 

Ss 
o 
“ 


| he cost, 





cess of the advantages named and more _ side view and cross section being shown ind J be very and at first 
Important still is the detriment effect The flats E.F,G,andH are formed cross- we had_ troubl n getting them = so 
from rust or corrosion between the plates wise of the jig and the pair EE is cut’ Especially was this t with the through 
I 
where dangerous conditions would escape cut to clear the bosses for the bushings es N 1A whi \\ ve seen, cut 
inspection and disastrous results might J and K. It will be noticed that these’ through into t er in the center 
follow EUGENE PIERCE. flats are cut under the surface, thus form rder t vent t rill from leading 
ee ng a shoulder which prevents the jig tt center, w 1 the pieces 
A Drilling Jig. from turning. When the jig is in_ use t the p whet t throug which 
+} 7} + +} ; ] 1, 17 t ++ ri ' } ] } , } ' y 
. hese fiatS are s¢ n e stand snown vere ifter\ w hie Oring 
hi 1 wha] vert imn! and r lio 2 hicl ¢ if sit af t] > proper lou ‘ + i 
ATlis Jif, Wiille very simp and ap 2. 3, Wri 1S oO Cul It al ne | pel \\ t 
parently easy of conception, is the result places to clear bushings J and K. Flats vas 4 
of much study and experiment. Not until E are used for bushing M, FF for rst t \ t t 
1 ( ss rs lrilling sev bushing A ls \ll of these bus] f \\ \ 
era i v | d. together os é eces \ é t the dia 
with sev or dexing fix te which fit tl ig ent 
ture | ts princip t it 1s possil In 
+ ry! + ] 
cone : icity com- r proj )] Il the S 
b lw f s its value e back f course d with the \\ 
h 4 } . 1 . 1 1 
l ) ( ( \ | ig ® ‘2 ) I 
: ¢ ; , \ ey n ol ction in big WV work dotted | WV | 
ss ng P lace The worl ver b O 
ee \s yw ) ‘ ] es ( s bevel t enter re ¢ 
t side ) it \ | b yn r j , 
diff ng \\ ¢ ' so that the w b g R 
S | IE I l sh ring t T t dlai tl 5 
| ‘ ce tee The 
Wi ) \\ 25 ~ r - 
oeeat we ' . Expanding Reamer tor Cylinders. 
ad ( ) y } tip) ? 
h f throug holt Rte hale . 
( 1 t t b was ) 1 with t s show! op N | ( 
| S \ S ire turn c | ( Vay \MI ) ted 
. 
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A DRILLING JIG 
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expanding 
ad- 
justment, it being possible to adjust the 
% inch, increasing the 
reamer 1 inch. This 


the construction of the 


reamer shown, on account of the wide 


in 


cutters or blades 


diameter of the 
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head of the machine and encircles the 


main bearing. 
body and angle piece meet the side pres 
sure on the cutters 


two pieces of machinery steel, 


Cutters, Novo Steel 


Slots;, Wide Back of Cutters : Head M.S. 
1 Shawn in Sectionat A-bB - M.S 
No.7 Tp’. Pins 
: Tool 1) 
/ ool Stee A 
/ Harden & Grind: 
s . . 
With oe te 
| | Hi No.15 Wocdruff. Key 
} + te 
itt | | 
my 
[a | AU 
M.S. 
s ame 
P “|B 
[SSSI EE 





EXPANDING REAMER FOR CYLINDERS 


reamer is made for 6-inch cylinders, but 
when the blades are new the tool can be 
expanded to 7 inches. The blades are held 
in position by means of the conical nut and 
taper pins, the head being split as shown, 
held on a taper bar and kept from turn- 
ing by the Woodruff keys. 
bolted on the head to prevent the blades 
from tilting while adjusting. The blades 
can be replaced by longer ones up to 7% 
inches with good results. 
C. W. Putnam. 


The flange is 





A Facing and Recessing Attachment 
for the Miller. 


Fig. 1 shows a milling-machine attach- 
ment for boring the recesses and facing 


— 


@} 


Oil } 
} 


2 


Oil 












| Cutter | Cutter 





FIG, I 





FACING 


\ND RECESSING 
the seats for a gas governor in the brass 
yoke, Fig. 2, which is part of the Meade 


gas lamp. The attachment is used on a 


plain milling machine and is supported by 
an angle piece which is fastened to the 


ATTACH MENT FOR 


Tension ( 
6156 x .625 X 2000 0156 x 625 x 
19. moment of f stare oe user 0 . mome 
Compression ‘ ler 
257 & .625 x 3400 156 Darea 0257 X .625 x 
0 . moment of resistance 320 Ibs. 


rN 


Neutra Axis. . 























~ 1 > 


The difference in strength of above section 
when tested in either direction is 320-195. 


FIG, I 


Pe. ‘Mites 












rHE MILLER. 


and doweled together, one piece being 
recessed to receive the train of gears 
The arbor onto which the driving gear is 
screwed, and the cutter spindle, run in 
hardened bushings, and the intermediate 


A tongue and groove in the 


The body is made of 


screwed 


ompres 
3400 
nt of resistance, 


2000 


momentot res 
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gear runs on a hardened collar which fits 
The cut- 
ters screw on the spindle on right- and 
left-hand threads. 


over one of the binding screws. 


H. E. R. MANBRAND 





A Simple Method of Calculating the 
Strength of Cast-Iron Beams. 


look the 
as being divided 


Personally, I always upon 
AMERICAN MACHINIST 
into two parts, i.e., 1, Echoes from the Oil 
Country; 2, The and I take 
this opportunity of thanking Mr. Osborne 


for the pleasure his most interesting and 


remainder, 


common-sense articles give me. I my 
self have often wondered that nobody has 
so far published a simple A. B. C. pocket 
book of boiled-down in plain 


English and arithmetic, and I am certain 


formulas 


sion 


. 


. J 14 
Compression area XO 


 —_——e 


tance, 




















< 
4 
Tension area 1.7 x 
x X A X 3400-moment of resistance 
L7x x A x 2000 i od 
FIG, 2 


that it would receive a hearty welcome 


and a ready sale. There is a_ great 
number of instances besides cast-iron 
beams, where there are so many other 


factors, in the shape of casting, strains, 
etc., that the higher mathematics cannot 
touch, that a close approximation is all 
that it is possible to get, and which could 
a number of short 
cuts, and although the text-book writers 


often be gotten at by 
would scorn to use them, would in the 
end be probably quite as accurate. Cast 
still great for 
hydraulic machines where weight is of no 
consideration, as strength for strength it 
gives considerably less spring than steel, 


iron is used to a extent 


so I thought it might interest a few to 
hear of a method which for many years. 
has given excellent results in designing 
any section required to take a bending 
moment. The section, as in 
sketched out 
is then with a knife cut out, folded along 
the center line, and balanced on the point 
of a compass; through this point will pass 
the neutral Lines are then drawn 
from the corners of the figure, to this 
neutral axis, produced until they cut the 
back edge, and the shaded portion which 
they inclose is the useful metal, i.e., the 
only parts taking strain. These 
shaded then out, and bal- 
distance be- 


Fig. 


. = 


to a convenient scale, and 


axis. 


any 
cut 
the 


areas are 


anced separately, then 
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tween these centers multiplied by the 
area of the shaded portion is equal to the 
modulus of the section. Note the shaded 
portions or, as we may call them, the ten- 
sion and compression areas are considered 
separately, and on the principle of the 
weakest link fixing the strength of a 
the area the 
ultimate strength of the beam 


chain weakest will give 
For ordinary work, where reliability is 
the factor, 


square ample al 


greatest 2000 pounds 
inch is an 
3400 


Cc ympressit mn 


per 
lowance for 
tension, and pounds per square 
for Thus, it will 


be seen that the tension area requires to 


inch 


be 1.7 times larger than the compression, 
and in Fig. 1 it will be seen that the ratio 
between the weakest areas when the load 
is applied in either direction is as 320 to 
195, while an average of the tests in Table 
I, at page 833 of Mr. Osborne’s article, is 
as 345 to 195, which shows that the de- 
could have been ascertained 


sired result 


in a very few minutes’ figuring. Of course 
the most economical form is the I section 
the 
strength without materially increasing the 
weight it is only necessary to increase the 
distance between the centers, the limit to 


shown in Fig. 2, where to increase 


which is the tendency to buckle sideways, 
and possibility of the casting drawing apari 
and forming shrinkage cracks or porous 
places, in the event of its members not be- 
ing of proportionate thicknesses 

Any section can, of course, be reduced 
to an I for the purpose of calculation by 


massing its members around a_ vertical 
center line, the method of which is illus- 
trated in most pocket books F. M. B 


England. 





Multipliers for Finding Diameters 
in Circular Pitch. 


I inclose a table for finding the diame 


ters of gears, worm wheels, etc., in circu- 


lar pitch. 
ful in practice, 


I have found it extremely use- 


is extensively used 


and it 
fice 
Little explanation is necessary; to find 


in our drawing 


the diameter of a gear of a given pitch 


number of teeth, follow down column 





?. MULT'R. LOG. P MULT’R. 
ps” . 019894 2.298722 212207 
vo” 031831 502850 +4’ . 218838 
ve 035268 548610 td 238732 
ad 039789 599763 +3” 258627 
4" 045473 2.6 54 6" 278521 
af 053052 . 724702 15” 298415 
ad . 059683 775851 l 318310 
1” (063662 RO3880 LJ,” 338204 
an" O7F0T35 2  R49654 1” . 358099 
Ae? -079577 2.900788 Ly,” . 377993 
2" 090945 2.958779 14” 397887 
te” 099472 2.997701 Lf .417782 
"Gg 106103 T .025728 | .437676 
ed . 119366 T.076881 ly,” .457570 
3" .127324 T 104910 146” 477465 
18 . 139261 T 143829 1,5” 497359 
4’ - 159155 1 201820 156” 517253 
tn’ 179049 1.252972 134” 537148 
ia 19R044 T 298731 1% 557042 
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P to the required pitch, take out the mul- 
tiplier for that pitch, which multiplied by 
number of teeth, gives the pitch diameter. 

To find the outside diameter add 2 to 
the number of teeth and then multiply in 
the usual way. 

The columns marked log. give the log- 
the when 
using logarithms, take out the number in 
column marked Jog. instead of column 
marked multiplier > L.A 


arithms of multipliers, and 


Cast-Iron Beams. 


Although with Mr. Brachistochrone’s 
contribution the discussion on this subject 
the 


original question brought up by our friend 


may be considered closed as far as 
from the oil country is concerned, I beg 
leave to add a few remarks. 

The original question, as to whether the 
cast-iron T beam is stronger right or in 
verted, might have been easily answered 
without tests by a logical criticism of the 
stress formula, even without Reuleaux, 
as follows: 

If S-= the maximum 

stress, 
S; = the maximum tensile stress, 
M= the given bending moment, 
7 = the given moment of inertia, 


then, in case I: in case 2: 


compressive 





i ‘ 

a a 
at 1 + . e ¥ i 

2 a 
Case I Case « 
. a . . a 
S. == MW =a; S.=M = Ca ; 
fF 1 
a . . a . 
S = WM —-(a. S=M a C2. 
/ / 

In case I the stress on the tension sid 
is the greater, a’ being greater than a, 
and it is, therefore the one determining 
the strength of the beam. In case 2 th 
stress on the compression side is_ the 
ereater one, but this does not necessarily 


determine the strength of the beam as 


the resistance of the material to compres 


sion 1s, times its resistance to 


tension, sot slongas a < §a@ itisstill 


LOG, P MULT’R LOG. 

| , 236760 143’ 576936, 761128 
T .340132 1%" 596831 T .776851 
T 377911 148’ 616725 I 790092 
T 412674 2” 636619 T .803879 
1 444858 21’ €76408 1.830209 
T 474821 244’ .716197 1.855033 
1.602850 j2?0”’ T559R6 T 878514 
T 529179 246”’ 795775 1.900789 
1.554003 255” 835563 T.921979 
T 677484 ax" 876352 T 942183 
| 699760 |2%" 915141 1.961488 
T .620950 13 954930 T.979971 
1.641153 3g/’ 994718 T .997700 
T .660457 s4/” 1034507 014733 
1.678942 3%” 1.074296 031124 
T 696670 346” 1.114085 046916 
I .713703 

I .730094 

T 745888 
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Ae) 
i 


that is the 
our 


the tension side of the beam 


weaker. Assuming @ <_5@, as it is in 
case, we have the determining stresses in 
cases I and 2 respectively 

(x) & = CG’. (2) S: = Ca. 
and since a< a, S , that is, the 


inverted beam (case 2) is the stronger. 


So much for the original question 
During the discussion a number of 
authorities have been quoted, and | beg 
to add another, whom comparatively few 
seem to know anything about, which is 
much to be regretted. | refer to Prof. ( 
Bach, of Stuttgart, Germany, whose books 
on “Elasticity and Strength” and “Ma 
chine-Elements” ought to be better know1 

offer the 


here for the way in which they 


results of scientific investigation to the 


practical man. As a sample of what thes 


hooks are like | beg to give below a short 


digest of what he has to say in summing 


up the results of his many tests for de 
+] +] 


It bending Strength ot castiror 


termining 


According to those tests the resistance 


ot cast-iron bodies to bending = stress 
proves to be dependent, 

(1) On the shape of the cross section 
and exceeds the tensile strength of the 
same material the more, the closer the ma 
terial is crowded toward the neutral axis 

(2) Upon whether the scale has been 
removed or not, so that the bending 


strength of finished bodies (i.e., when the 
decidedly 


bodies 
therefore, has 


scale has been removed) is 


greater than that of unfinished 


Ihe existence of the scale, 


the effect of decreasing the bending 
strength 

[hese two general results Professor 
Bach finds most closely expressible al 
gebraically by the equation 

S, == \ ws ee 

in which 

S, = bending strength; 

S, = tensile strength ; 

il a coefficient, which may be taken 
as follows: 

(A) For all sections that are bounded 


top and bottom by a horizontal, as for 
instance, I, 1, HA, etc., 
(a) if the scale has been removed, 
== 1.2; 
(f) if the scale is retained, 


A= 


“a=!l, 


(s) For circular, or square sections 


placed cornerwise [ }, that is, in cases 


where, strictly, only one single fiber is 
under greatest stress, 

(a) “= § = 1.33, 

(6) u =1.1. 


N 
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a= distance of the fiber under greatest 
stress from the neutral axis. 

z= distance the neutral 
the center of gravity of that part of the 


from axis of 
section lying to one side of the neutral 
axis; thus, for instance, for a rectangular 
section of the hight h, 


a A... & 
= _ = 2 
Z 2 4 


For a square with one diagonal horizon- 
tal and of the length 2a, 


a 
=a 


= 3. 


Professor Bach gives the ultimate 
strength of cast iron such as used in ma 
chinery as S; = 17,000 to 25,000 Ib. per 
for and SS 100,000 to 
113,000 Ib. per sq.in. for compression. He 
the permissible 


sq.in. tension 


recommends following 
stresses 
Tension 
S: (A) For dead load, 4200 Ib. per 
sq.in. ; 
loads between 


(zs) for 


zero and a maximum, 2800 Ib 


varying 
per sq.in 
(c) for loads varying between a 
negative and a positive maxi 
mum, 1400 lb, per sq.in. 


Compression 


S- (A) 12,700 lb. per sq.in.; 
(B) &500 Ib. per sq.in. 
Thus one arrives, for example, with 


proper values for “ and , at the per 


missible bending stresses shown in the 
table. 
. Without Scale | With Scale 
Section | + _ 
| a b c a b c | 
¢) 8700 | 5800 | 2900 | 7200 | 4800 | 2400 
a | 7200 | 4800 | 2400 | 6000 | 4000 | 2000 | 
| 
5000 


L | soo | 1000 2000 | 


3400 | 1700 
\ 


\ 


SHOWING VALUES OF STRESS S FOR 
USE IN THE FLEXURE 
All these figures will seem rather low, 


but they are chosen evidently to be on the 


TABLE 
FORMULA. 


safe side. Twenty-five thousand pounds 
per square inch is a_ good tensile 
strength for cast iron, and is_ rarely 


exceeded. In view of this the breaking 
loads that our friend from the oil country 
recorded in his tests seem very high, in 
dicating a tensile strength of 42,000 
pounds per square inch, assuming that the 
distance between supports was 12 inches, 
that the ends of the test pieces rested free 
on the supports, and that the load was 
concentrated in the center of the test bar 


Thus, calculation gives in 





Case I: 

1” 

— = I 
r ion 1-9 : 

z AF 

| ee rr 
| 
ee ee ae _— = : 





I = 0365 , 
a 37 56 8 3 inch 
Z= 1% Inch 
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Pl 
Bending moment M = 


P awa = — + —_ as 1075 1060 lb. 
{== 12 , 
a 2 
S, = J = 65 — 
S) s $R IG K Saale 
2130 
a om 58,356 Ib. 


and from 
S=1x J- —~xX &S=1.4S, 


1 

j 
S, _ 58,356 
ma ae 
or, in round numbers, 42,000 lb. per sq.in 


Si = = 41,683, 








Case 2: 
4 
a P rr 
1 aS 
i 
I = .0365 
a 19 6 1 3 inch 
z 15 ineh 
1975 + 1980 I 
PP avera 975 980 -F 1975 = 1978 lb. 
3 
I 1978 


Sp = 3 X 1978 X 


3 X& 0.0365 0.0365 
: = 54,019; 
and from 
—— 
Sp == 1 X — X Si = 1.29 Si, 
S, = 1,8 or 42 lb. per 
x= = 41,575, ,OCc oO . 
1.29 $1,575 4 Pp 


sq.in., nearly. 

The closeness of the two results is satis- 
factory in view of the meagerness of the 
data, but, as said above, they are decided 
ly high and it would be interesting to learn 
if the bars have been tested according to 
the above assumptions, and also to learn 
by actual test the tensile strength of the 


test pieces. PETER PALMER 





The Checking of Drawings. 


There seems to be an opinion among 
some of the AMERICAN MACHINIST'S cor- 
that drafting 
should have a checker to go over the 
drawings, and find the mistakes. It is to 
be regretted that the situation is such that 
it would be unwise for them to give their 
names and addresses in order that one 


respondents each room 


might know what experience is back of 
their letters 

Every shop manager has thrust upon 
him from time to time medium men that 
have to be taken care of. Such employees 
are of very small value to me and I hardly 
see they can be of much use to 
others. There are undoubtedly a good 
many draftsmen of this class and they all 
seem to find jobs; it is reasonable to sup- 
that their work 


how 


someone must do 


pose 
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over, either by verifying their figures or 
changing their designs. 

On the other hand there 
good draftsmen available in the market-- 
paying their 


are always 


it is only a question of 
price—whose work it is commercially safe 
to send into the shop without checking. 
Whatever may be our theory, we cannot 
get around the fact that there actually are 
machine shops who do not employ check- 
ers in their drafting rooms and who rarely 
lose work through mistakes in the draw- 


ings. 
The original note saying that “draw- 
ings ought not to be checked” was in- 


tended as a helpful suggestion to the army 
1f young men that are the 
shops during the day and struggling over 


working in 


their drafting boards at home at might 
and [ am quite sure that there is no 
recommendation that a young draftsman 
can have that will carry so much weight 


with a prospective employer as the simple 
that it is to check 


drawings. SUMMERS. 


not necessary his 


GEORGE F 


fact 





Hand Wheels on a Planer—Why Me- 
chanics do not Read — Making 
Steel Rings—Shop Floors—First- 
Angle Projection—Eliminating 
the Tracer—A Collection of 


Comments. 
Issues Nos. 31 and 33 were a little late 
getting to me, as I have been rambling 


about a good deal; but there were enough 
good things, and things to set one think 


ing, to fully compensate. Mr Douglass’ 


article on Doing Worthless Work, *t 
page 152, recalled something that came 
up not long ago. We put a new man on 


the big planer; that is, he was new to the 
planer; in years he was rather old for 
the job, He had four 
hours, when he hailed me as I was going 
by, and he told me that the idea of having 
cranks on the ends of the cross-feed screws 


been on it about 


the heads was all 
should be 
hand wheels He 
advantages of hand wheels so well that I 


foreman and 


and on top of wrong, 


and that they replaced with 


demonstrated the 
went over and saw the 
asked him why he had not thought of it, 
and had some hand wheels made long ago. 
suspected 
the hand 
} 


ne 


He laughed, and said that he 
the only reason that S 
wheels was to show how much better 
knew than we did. He had run the planer 
himself, so I thought possibly he knew 
and was inclined to let it drop, but S. 
kept after me for a week, and I finally 
picked out a couple of gear patterns with 


wanted 


light arms, and with rims about 
and had the 

maker stick on temporary hubs 
square cores through them. [I let S. 
having these hubs made, and let him or- 
It made him as happy 


square 


in cross section, patiern- 


with 


see to 


der in the castings 
as a clam; he was as chipper and as lively 
as a kitten, and he certainly earned enough 


more money to pay well. These wheels 
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did not cost much, but they still lie out in 
the casting pile as S. never suggested hav- 
ing them finished up. 

I do not that 
presses the right idea at page 150 as to 


believe “Pessimist” ex- 


why mechanics do not read as much as 


they should. The reason is that the 
AMERICAN MACHINIST is not readily 
found on the news stands. Really, 


in my town, the general run of mechanics 
dodging the instal- 
have no time to 
to send to the 
Paying rent is a 


are so taken up with 
ment collector that tl 
save up four dollar 
AMERICAN MACHINIST. 
sort of habit; but beyond that they all 


1e¢y 
bills 


expect to pay a dollar down and a dollar 
a week or a month, till paid for, whether 


it is for a lamp chimney or a house and 


lot, Doing that way, it does not look 
nearly so serious a matter to buy a graph- 
ophone as does to subscribe to a me- 


chanical paper. This is a more pessimis- 


oking at it than Pessimist’s 


tic way of | 
A. Smith’s article, at page 159, reminds 
me of our way of making steel rings for 
indexes and similar work. We 

take a bar of flat stock about a 
thicker tl ring is to be, about two 
| 1 


and a half times wider than the 


turret 
quarter 
ian the 
e width of 
the stock in the finished 
half longer 
the 


forging, and a 
than the average diameter of 
We through 
the and the 
spread it out and forge to shape in much 
the same way that Mr. Smith does, only 
that it involves a less work; 
in fact we found, working by hand over 


this (hot) 


out near to 


ring split 


center ends, 


great deal 
were not running over 
twice the cost None of 
these were over a foot in diameter, and 


the anvil, that we 
of welded rings. 


one inch square section, but I should sup 
pose that the plan would be worth trying, 
even on rings of the size shown by Mr. 
Smith 


I would quite like to hear the 
other side of the story about the mod 
ern shop floors made wrong, as ex 


plained by R. J. D. at page 216. It seems 
as if there must have been some consider 
than which 


prompted these people to lay a floor on 15 


ation more mere strength 


or 20 feet centers and of 12 inches solid 


thickness. There is a waste of material 
in that that beats all that R. J. D. could 
save by rearranging the spacing. It oc- 


curred to me that it might be analogous 
to the strong man at the circus who rests 
an anvil on his chest and lets his striker 
A steel sheet half an 
inch thick would not break under the 
blow, but the man might. Possibly these 
to do some pounding 


hit it with a sledge. 


people were going 
up there 

I presume plenty of other people have 
criticized Mr. Laurens’ proposed improve- 
ment in drawings at page 216. Other 
than the first-angle projection, 
which I natural in England 
along with turning to the left, there is a 
seemingly needless amount of work in- 
volved in making the drawing. It 
not show much on this simple piece, but 


use of 
suppose is 


does 
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if the same principle were carried out on 
a piece which was at all involved it would 


be very marked. Fig. 1 would have been 
all right if the missing diameter had been 
shown, which by the way, is also omitted 
in Fig, 2, so neither is better than the 
other for me. 

I feel tempted to put in my oar about 


eliminating the tracer. Suppose we have a 
designer. We are paying him good money 


and 


hate to see him doing work which w: 


could get done for $2 per day and he hates 


to do it too. So of course we have some 


one else ink his drawings \s he won't 


stand for having anyone else ink im his 


actual drawings, we have them traced 


Then again suppose we have a $3 man de 


tailing from Mr. Designer's pencil draw 
ings. He can tell just about how mucl 
space each drawing will take before he 


begins, and there is much that does not 


need to be done in pencil at all if the de- 
tailer is ta ink the drawing himself (d 


mensions and cross hatching surely) and 


then bond paper is cheaper than tracing 
cloth and so we eliminate the tracer. As 
for checking drawings, it depends. If the 


checker feels that his job depends on his 
ll find them, som« 


ie has found a 


| 
he will think thai 


finding mistakes, he wi 


But 


a draw ing 


of them sure after bo 
sO Many on 
if he finds many more, the draftsman wil 
may skip the 
rest which may be the most important. If 
feel that he is to be 


judged by the way work goes through the 


get down on him and he 


we make the tracer 


shops then the draftsmen are going to be 
careless, for they will say that two men 
cannot be held responsible. I never saw 
anyone yet that really liked to have some 
one go over his work after him. If only 
one piece or machine is to be made, I do 
not see how the checker under some name 
can be avoided, but if, as happens in a 
great many cases, a single sample is to 
and then 
numbers are to follow, it seems to work as 


be made and corrected large 
well to make the users of the first draw 
ings the them 
all offending points on the first 


ings as they find them and have all errors 


checkers and have score 


draw- 


both of design and drawing corrected at 
once. ENTROPY. 





An Attachment for the Bench-Lathe 
Slide Rest. 


At page 7or, Vol. 28, Part 2, 
description of an all around attachment 
for any lathe 
shape of a milling device, 
drill, etc. 





I gave 


bencl slide rest, in the 
grinder, small 
The present article deals with 
different in 
and 


bench 


an attachment design, that ] 


have just made put into 
Sloan & Chace lathe 


made in haste of picked-up 


use on a 
This 


material, and 


was 


swiveling the 


this 1 


no provision was made for 
head for taper 
easily arranged 


work; but could be 

The locating tongue a is used in either 
the lateral or cross groove, and held in 
The 


position by a small screw. vertical 


slide has a %-inch hole wit 


split on one side, and made thin on tl 
ther, to spring easily, The two screws 
keep it in place, and two more at e tighten 
t on %-inch work or tools 
For an index I use a collar d with 12 
1oles, or as many more as needed to get 
ther divisions The collar is secured 
by screw f in Vp n; and the i 
lex h les he pin ¢£ whoich i 1 be piace 1 
n either sid t th lid u ling ) 
whether the latte sed at right angles 
’r straight with centers of the lath 
The socket wre vy be easily 
i 
“] 4 
i 


Bee, 
Fl 





— 








: ! —— 
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ATTACH MENT FOR THE BENCH-LATHI 


RESI 


moved; it is generally kept in place, how 


ever, as the slide being fixed in much of 
the work the handl s then stationary. 
The steel gib at is hardened 


This device admits of using both slides 


and the revolving part of the slide rest; 
and the vertical range of the tool is quite 
surprising F. J. Le Cart 


Company, Kewanee, 


Che Western Tube 


Ill., issues a pamphlet on a new bronz 
ymposition discovered by the firm afte 
1 series of researches and experiment 
xtending over a period of several month 
his composition, which is called “high 
luty netal, is being used by the com 
pany in its medium-pressure and extra 
heavy brass valves designed respectively 
for pressures ranging up to 175 and 250 
lb. per square inch; the metal’s ultimate 
strength (tensile), being 33,520 Ib. per 
temperature of steam under 250 lb. pres 


square inch, at 70 degrees F., and 31,627 
Ib. at 407 degrees, which is about the 
sure without superheating. The loss in 
strength of the metal due to the increas- 
ng temperature is thus about 5.6 per cent 
The composition is said to give equally 


satisfactory results under compression 


tests, and to make sound, tight castings 





& Maine 
face the 
yovernment ownership of rail 


The president of the Boston 


railroad declares that we must 


fact 
7 


g 
roads will become a political 


that 


issue 
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Experience with Denatured Alcohol 
in Europe. 


Recent reports by Consuls General M. 
Thackara, of Berlin, and Frank H. Ma- 
son, of Paris, regarding the use of de- 
natured alcohol in Germany and France 
respectively, may well lead to serious 
doubts as to whether the expected large 
economic results from the recent legisla- 
tion for the removal of taxes from de- 
natured alcohol are likely to be realized, 
as these reports show but a moderate in 
crease in the consumption of denatured al- 
cohol in countries, although in 
France, at least, every governmental in- 


those 


ducement possible has been made to in- 
creast the consumption of this form of 
fuel. 

In Germany, while there have been con- 
siderable increases in the production of 
individual years, 
last five 


alcohol in the case of 
the production for the 
comparing the first year of the 
with the last, shows an actual decrease— 
the production for the year 1901 being 
107,000,000 U. S. gallons, while that for 
1905 is only 100,000,000 gallons. These fig- 
ures refer to the total production, theactual 
comparison in the case of denatured al- 
cohol being better than these figures show, 
as the consumption of normal alcohol has 
decreased in the meantime. 

The actual figures for completely de- 
natured alcohol show a consumption of 
17,200,000 gallons in I90I against 25,900,- 
000 gallons in 1905, while of incompletely 
denatured alcohol, the figures become 


years, 
period 


7,500,000 and 10,400,000 gallons respect- 
ively. 

Regarding the production in France, 
tabulated statements do not appear, but 


the consumption of denatured alcohol in 
that country is almost stationary, varying 
between and 7,900,000 gallons 
per annum, there being no further fluctu- 
ation to year than that indi- 
cated by these figures, and this in spite 
of the fact that a bounty is paid for the 
production of denatured alcohol in France 


6,000,000 


from year 


There are certain fees connected with the 
registration, removal permits, etc., which 
aggregate less than one cent a gallon, and 
which reduce the bounty to a net figure of 
about six cents per gallon, which would 
certainly seem to be a substantial sum. 
In addition to this the has 
organized a special exposition, and offered 
prizes for the most effective types of al- 
cohol motors of all kinds, as well as lamps, 
and for 


Government 


stoves, other fixtures domestic 
use. 

In France, at least, difficulties have de- 
veloped, the result being that denatured 
alcohol as a fuel has not proven an un- 
mixed success. It has been found that the 
gases generated by the 
alcohol vapor attack steel and iron, mak- 
ing it difficult to keep the cylinders and 
valves of alcohol-burning engines in good 
order, To remedy this a mixture of 20 
to 30 per cent. of benzine with the alcohol 


combustion of 
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was tried and showed some advantage, 
but according to reports, the alcohol and 
benzine volatilize at different temper- 
atures so that one ingredient is exhausted 
more rapidly than the other. The same 
difficulty has occurred in connection with 
the denatured alcohol and ben- 
zine in lamps, leading to a gradual and se- 
rious diminution in the brilliancy of the 
lamps, the use of which has been largely 
discarded on this account, 

In the matter of cost too, the new fuel 
is not as cheap as we have been led to 


use of 


expect it to be here, although the relative 
position of alcohol in this respect is likely 
to improve in the future with the con 
stantly advancing price of gasolene. The 
wholesale price of denatured alcohol in 
Germany ranges between 25.2 and 26.1 
cents per gallon, while the wholesale price 
of naphtha of the best grade for automo- 
bile use is 20.9 cents per gallon. 

It is anticipated that corn will give us 2 
cheaper source of alcohol than potatoes, 
which are the chief source of supply in 
Germany, or beet roots, which are the chief 
source of supply in France, and, moreover, 
the constantly advancing price of gasolene 
must make the problem of finding a sub- 
stitute for it more acute as time goes on. 
As matters stand, 
admitted that the 
alcohol as measured by the growth of its 
use in Germany and France has not been 
revolutionary, and it may be that the large 


however, it must be 


success of denatured 


expectations which have been formed re- 
garding the great results to follow the re- 
from denatured alcoho) 


moval of taxes 


are doomed to disappointment. 





Not Guilty as to Liquid Air. 


Collier’s Weekly asks, “Do our scientists 
talk too much?” and 
question it cites, along with other things, 
“Not so 


was, in th 


in answering its own 


the case of liquid air and says: 
ago, the X-ray 
loudly heralded expectations of the inves 


many years 
tigators, to solve the inner secrets of life. 
and liquid air to become the motive power 


of a reorganized civilization. The first is 


now a minor attribute of surgery; the 
second a prop of the vaudeville stage.” 
However it may be with the X-ray, it is 


quite certain that no name bearing weight 
in engineering or scientific circles can be 
mentioned as having lent its support to 
the claims made for liquid air as a means 
of storing energy or utilizing power. On 
the contrary the made for it by 
Tripler and others were, from the first. 
denied and their hopeless lack of 
stantial basis repeatedly pointed out in our 
own columns and also in those of some of 
At the time when 
the most noise was being made 
liquid air we published numerous articles 
asserting that its use as a means of stor 


claims 


sub 


our contemporaries. 
about 


ing energy or of developing power would 
necessarily be entirely futile and that noth- 
ing like the energy required to liquefy it 
could be recovered from it by its evapor 
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ation and re-expansion and explaining 


why. The plain inference from these arti 
cles was that Tripler was a charlatan, as in 
fact he turned out to be. Those who lost 
money through him have only themselves 
to blame, and Collier’s will do better if 
it makes it clear to its readers that when 
new things pertaining to engineering are 
brought before the public, the public will 
do well to withhold its approval—and its 
until the thing shall have 


been examined and reported upon by at 


money new 
least one disinterested and competent en 
gineer, or has been indorsed by at least 
one technical journal of high standing. 





The Work of the British Engineer- 
ing Standards Committee. 


We are in receipt of another report of 
the British Engineering Standards Com 
mittee (No. 24) dealing with material used 
in the construction of railway rolling 
stock. While this report is of less immedi 
ate interest to our readers than those 
which we have noticed recently, neverthe 
less it, when compared with the others, il 
lustrates forcibly the wide range of the 
committee’s work. 

This report relates to the material, and 
the tests to which it is to be subjected, for 
locomotive and car axles, springs, forgings, 
steel castings, fire-box and stay-bolt mate 
rial, tubes, rivets, plates, angles, etc., and 


the 


prescribes standard forms for test 
piece 5 

Of course, while standards on paper are 
the necessary starting point in a movement 
of this kind, the significant thing about the 
the the 


received adopted by 


movement is manner in which 


standards and 


manufacturers 


are 


In spite of the fact that 


the first conspicuously successful stand 
ard—that for screw threads—was of Eng- 
lish origin, and that this standard is more 


widely adopted than any other, it has been 
believed by many that the spirit of British 
manufacturers does not favor standardiza- 
tion, and we shall watch with much inter 
est the manner in which the standards are 
accepted and adopted. 

While it 1 
cize such splendid work as that which the 


it 


may seem ungracious to criti 


committee are doing, it nevertheless seems 
to us that in some respects they are push 


ing the subject of standardization unnec 
essarily far, inasmuch as for some of the 
work covered by their 
advantage to follow 
different works 


which only 


reports, we can see 


no great uniform 


practice in This is a 


matter, however, involves un 


necessary labor on the part of the com 


mittee, as, so far as adoption is concerned, 


it is a matter which will correct itself, 
since the adoption of the various stand 
ards by manufacturers can only be ex 
pected in those cases in which they can 


see some advantage to follow 

One of the cases in which standardiza 
tion is that of 
rolled sections, and we learn from a paper 
the 1f the British 


of obvious advantage is 


read at recent meeting 
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Association for the Advancement of Sei 
ence, that a good deal of progress has al 
ready been made in the adoption of this set 
to this 


have al 


According 
rails 


of standards. paper, 


standard tramway alone 


ready been rolled to the value of over half 
a million pounds sterling, and one rolling 
mill at broken up a 
for 


has already 
old 


anticipate no further use. 


1 + 
i@ast 
large quantity of rolls which they 





A contemporary seems to have made the 
build machine 


have 


discovery that those who 


tools in only a small way capital 
enough for only the simplest shop equip 
ment—can and do build tools at lower cost 
than the same tools can be built by the 
larger establishments that have more elab 
If this is so, it is very 


orate equipments. ) 
Most of those who put 


important indeed 


in the more elaborate equipment fondly 
believe that it pays to do so, and if lathes, 
for instance, can be built more cheaply 


with a shop equipment of plain engine 


17 


lathes, planers, drill presses and vises than 


by the use of the elaborate special machines 


and fixtures we find in our leading ma 


chine-tool shops, it is high time the pro 


shoy finding out 





Cast-Iron Crushing Loads and 
Microstructure—Erratum. 


Through an error in spacing, the first 
line in the third paragraph from the bot 
tom of the last column on page 275 
“In the specimen from bar 59.692” dia 
this should read “In the specimen from 


reads: 


bar 59, 0.692” dia.” 


Chere is absolutely no truth in the story 
from Milwaukee so widely printed to the 
effect that a had 
an invention turbine 


locomotive fireman sold 
pertaining to the 
North German 


Otherwise it 


engine for $975,000, to the 


Lloyd Steamship Company 


pretty good story, as such stories go 





New Publications. 


aes 
Translated and edited from the 
A. Ken- 


22 illus 


“Hand-Book of Mathematics 
Claudel 
seventh French edition by O 
708 6xg-inch pages, with 
trations. The McGraw Publishing Com 


pany, New York 


This book appears to have been very suc 


yon 
Price, $3 50 
l 


cessful in itsoriginal French dress and isin 
+] 


tended to supply engineers and others witl 
1 comprehensive résumé of all branches of 
mathematics up to and inclu 


he aim of the author bei 


ing 
| 


include only such phases of the I 


ling integral 
g 


‘ 
Oo 


calculus, t 
branches 
useful in their engineering 


those 


treated as are 


applicati » exclude phases 


the 


mms, and 
mathemati 
subject is thus 
and the 


which are of interest to 
The 
treated as a continu 


» make the book a con 


lan only. entire 


whole, 


plan is such as 


venient one for reference, although, to 


the which it follows each subject, 


extent 


38y 
it is a text book as well. To facilitate its 
use as a reference book, cross references, 
which interconnect all its parts, have been 


used very freely. The inclusion of all or- 


dinary branches of mathematics in a single 
volume would seem to be a very ambitious 
project, but this is largely simplifed by 


the fact that this very arrange 


inates many repetitions in the way ol 
fundamentals, which becom 


when eacl 


statements of 


s 


1 division of th 
itself. Whil 
translation from 
added a 


necessary 
ject is treated in a book by 
the book is 


h, the translator 


essentially a 


the Frenc has 


number of chapters of his own 


“Wiring a 


Twenty-one 5! 


House.” By Herbert Pratt 


x8-inch pages with 6 1 


lustrations. The Derry-Collard Company, 
New York Price, 25 cents 

This pamphlet is No. 6 of the series of 
practical papers which have been brought 
out by the publishers and which hav 
been noticed in these columns from time 
to time Che present number shows how 
to wire a detached dwelling house for ele 
tric lighting, and it discusses the subject 


in a very clear and intelligent manner. It 


is in no sense a rule-of-thumb book, but 
shows how to determine the sizes of the 
wires correctly, and it points out the dif 


ferences which would follow between open, 
concealed and molding work Che author 
is a Man of experience al d the methods 
given are those which he follows im hi 
own work 

“Designs f Sma Dynamos and M 

1 By Ce P Poole 186 Oxg-inch 
pages, with 231 istrations. The McGraw 
Publishing Company, New York. Price, $2 

Th Te): with others which are t 
follow it, is designed to supersede th 
iuthor’s book, “Electrical Design yrnne 
though by no mean | f the conten 
having previously appeared in that vol 
ime, although Ilvanced form 
f design than in the present volume. ‘Th 
book gives fairly mplete drawings an 
wiring diagrams of number of sma 
motors up to and including hor 
power! Cher re also designs { small 
dynamos for incandesce ghting nd 
for electro-plating. The designs includ 
both direct- and rt ( 
chines 

In putting up piping for perheated 
steam, the question has been raised as to 
whether it is nec i to idd tt ? 
traps or water-sepat experimen 
have been made at the Engineering Lab 
atory of the 7 1 il Hig Scho it 
Charlotten rg le un the 
temperature at which water of conde 
tion ceased to be discernible when steam 
was discharged from a nozzle into a large 
chamber. The conclusions were that ord 
narily no water would be found in supe 


heated steam, but when found it was proba 


bly formed in the steam-trap and the trap 
was therefore considered superfluous; but 
if provided it should be arranged with a 
by-pass so that it could be cut out 








New Tools and Machine Shop 
Appliances. 


, DOUBLE POWER HACKSAW,. 


his machine consists of two complete 


power hacksaws mounted on one base. It 

so designed to meet the requirements 
of shops where there 1s a lack of floor 
pac The saw frames rt ciprocate ver 
tically, they are independently driven by 
pur-gearing from a 10-inch pulley. The 
aws have a maximum capacity of 5x5 
inch The vises are bolted to the top 
of the base and can be swiveled for 
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A Universal Drilling Jig—Changing 
a Drill Press into a Vertical 
Milling Machine. 


BY H, F. NOYES. 


This 


comprises a box-shaped base having two 


Fig. 1 illustrates the drilling jig. 
slides situated at right angles with each 
other, and provided with accurate screws 
These work in 
which are provided with means for 
A graduated dial 
is provided on each screw, and is so ar- 


for adjustment. screws 
nuts, 


taking up lost motion 
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B 


he pointer can be located just 


of the 
the point of t 


way. By this form of construction 


below the bottom of the bushing, so that 


when the latter is swung into position it 


will be close to the work. The arm can be 
quickly located in its proper position by 
means of a stop, and securely clamped. 

In the operation of this device, while the 
general plan will of course vary with the 
nature of the work, for one independent 
hole, for example, it is only necessary to 
accurately center punch the center of the 
desired hole, quickly locate it beneath the 
drill by the pointer, slide the latter out of 
the 


swing the bushing to 


Way, 


its proper 
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Roller Base 
FI UNIVERSAL DRILLING JIG 
i space 12X33 inches, and 31 inch ransmitted through the dial. Each of the 
high. It as built by The Robertson Man lides is provided with scales graduated in 
ilacturing Company, tne 1453 Niagara ches The base to this jig has a project 
treet, Buffalo, N. ny flange adapted to support a column, 
ind this column is fitted with a vertically 
\n electric magnate capable or un ljustable bracket Pivoted to this bracket 
loading a carload of pig iron ine thre »arm 1, having a hole adapted to re 
hour with only one man in the crane, ve drill bushings of various sizes, which 
is installed at the Buckeye Engine Works in be readily changed according to the 
Salem, Ohio fo unload this amount Dy of the drill required 
hand required the services of men for Directly beneath the arm, and fitted to 


} tT z= 
\ ili) { a) 


4] ¢ ] 
Lie vertical sil 


} 
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de, is a sliding bar B pro 


\ “magnate” is usually considered a vided with a pointer; it is also provided 
etter hand at unloading stocks in Wall with a stop adapted to locate the pointer 
St. than at unloading railroad cars and directly in line with the center of the drill 
can sometimes unload them onto six men bushing. When this pointer is to be used, 
less than six minutes the arm carrying the bushing is swung out 








and ifford 


location 


clamp it 


ing the drill the same guide as if it wer 


If there are other hole 


ina regulation jig 


in the piece having accura cations with 
reference to the first hole, they can be 
readily located by moving ympoun 
table according to the graduated il 
thus doing away with the necessity of lay 
ing off the holes 

With this jig is provided a b-base ( 
(partly shown the photograph, lig. 2), 
to stand on the base to a drill press, hav 
ing eccentrically bushed rollers which can 
be raised or lowered so as to take the sup 
port of the whole arrangement when 
moving to and from the drill press 
or to allow it to rest on its solid base 
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when in use. If s desired to do away 
with the sub-base the complete jig may 
re clamp n the drill table 

The method of transforming the drill 
nto a rtical milling machine is illus- 
trated by pho iph, and by the draw- 





ad. In this case the 
lrill-press table is removed and a special 


table arm in its place, 


iead fitted to the 


the arm having been raised nearly to its 


highest point. This head has a spindle of 
machine steel fitted with a 


taper. Che this 


ase-hardened 


outside of 

is also turned and ground to No 

1 Morse taper, and fitted to a bronze 

with fiber washers, While t 
; paaee 


taper 1s not the most suitable tor a 


box 

















File 2 \ | I S AS A VERTICAL MILLER 
h ry f } ] 

nave OS 1 « er torm lhe bronze 
box is threaded and 1 y fitted to a cast 


ron bushing, which is fitted to and clamped 


to il 1, a nut being provided for 
vertically ljusting the bronze box, and 
he thrust of nut being taken by a cap 
with opening f les f idjusting 
I )) Iriven by an at 
wh l h iT spindl 
im) ih n the drilling 
gy, and mal if drill press a very 
I] Nernst lectru mp ha beer 
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Fly-Wheel Safety Device Fallacies. 


very stationary engine is equipped with 


some sort of a speed-governing device 


Lhe 


builder of the engine and 


governor is usually made by th 


is considered a 


ot the engine The cbject of 


part 


governor is to maintain the speed of thx 


engine nearly constant at some agreed 


number of revolutions per minute 

There is always a slight variation 
the agreed speed, because a 
speed is required to actuate the govern 


ing mechanism. In the fly-wheel typ: 


governor, each of the two balls is. at 


tached to a rod pivoted to and revolved 


spindle he spindle is usu 


by a vertical 


ally driven through gearing and _ pulleys 
by means of a belt from the main shaft of 
the engine 

When the load on the engine is n 


mal, the governor balls are revolving in 


their normal position and the speed reé 


mains normal. When the load tmcreases 
the speed slackens because the amount 
steam admitted was only sufficient for th 


normal load lhe slackening of the 


however, causes the governor balls to move 


nward, This movement actuates the valy 
sO is to incre Supply = SS n 
whence the speed ri ns to or pas 


dex Cases ri¢ sp 
balls move ward 1] é 
valve sO is ) l ll ~ pply f 
steam, whence the speed again rv st) 
the norma 
The change in speed required 
t good governo S lly a t2p 
en Thus an engine p ng a fluctuati 
vad at a normal speed of say 100 
evolutions per min nay be expected 
» Vary In speed I n 98 to 102 revolu 
1s 
A fluc i 1 in p d of onl 2 pr 
s immaterial, so fa the safety of tl 
thy-wheel col d lt nuch, how 
is th l on ngines vary 
ng col le POV 10 working 
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from a governor, returned within ten min 
utes to find the block in place again. Why 
any should risk the destruction 
of his own life and his employer’s property 
by a practice so dangerous is almost be- 
yond understanding. We know, however, 
times almost forced to take 


engineer 


that he is at 
such risks in order to avoid censure for 
interruption of service, 

The failure of the regular safety devices 
to prevent fly-wheel wrecks has prompted 
the invention of special safety devices de- 
signed to act independently of the regular 
device. These special devices lessen the 
chances of accident somewhat, but they 
cannot be depended upon because they 
consist of complicated mechanism as easy 
to get out of order as any other mechan 
ism about the engine. 

Many fly-wheel wrecks are precipitated 
by the breakage of the main driving belt 
of the engine. These belts are heavy and 
run at a speed approximating a mile a 
minute. When they break they are hurled 
with terrific force upon the governor and 
safety devices, putting them both out of 
The engine, then free of its 
boiler 


commission, 
load and receiving steam at full 
pressure, races, and the wheel is burst by 
centrifugal force. 

The fly-wheel wreck, which recently oc 
curred at the Mansfield Railway, Light and 
Power Company, was a case of this kind 
The engine was equipped with the best 
known special safety device on the market 
It was the only engine of four in the plant 


equipped with this device. When the 
main driving belt broke it was hurled 
upon the governor and safety device. The, 


governor was wrecked, and the sprocket 
chain, through which the safety device was 
expected to close the throttle valve, was 
broken in two, The bursting of the fly 
wheel wrecked the plant and badly injured 
the engineer, The loss was paid under a 
Hy-wheel insurance policy carried in this 
Vonthly Bulletin of the Fidel 


itv and Casualty Company. 


company 





Personal. 





I’. J. Perry, formerly foreman of the 
tool department at the Stanley Manufac 
turing Company shops in Lawrence, later 
foreman of the tool department of the 
Lamson C. S. S. Company, in Lowell, has 
accepted a position as superintendent of 
the Cummings Machine Works Company, 
South Boston 

A. J. Doughty, manager and superin 
tendent of the Detroit plant of the Chicago 

lool Company, and for 
years with it and 


Pneumatic 
twenty-five connected 
the Boyer Machine Company, its prede 
cessor, has accepted the position of man- 
ager of the Burroughs Adding Machine 
Company. The employees of the Chicago 
Pneumatic Tool Company gathered in the 
gymnasium of the works on the afternoon 
of Aug. 31, and presented him with a 
diamond stud as a token of their esteem. 
Mr. Doughty 


was associated for sev 
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eral years with the late Mr. Burroughs in 
perfecting the present adding machine and 
placing it on the market. 





Obituary. 


We have just learned that J. E. Mathew- 
son, an American who has been residing in 
England for many years, managing direc- 
tor of Geo. Richards & Co., Ltd., and of 
Tilghman’s Patent Sand Blast Company, 
Ltd., of Broadheath, near Manchester, 
died rather suddenly at his home some 
weeks since. Mr. Mathewson was well 
known here, was in the habit of visiting 
America about once a year and had been 
quite successful in business in England. 





Business Items. 


The Jacobs Manufacturing Company, of 
Hartford, Conn., makers of the Jacobs Im 
proved Drill Chucks, have been forced to move 
into a larger and more convenient factory. 
They are installing additional machinery, and 
hope in the near future to take care of their 
rapidly increasing business promptly. 
West Steel 
Cleveland, 


and 


A new organization, the 
Ohio, 


Iron Casting Company, of 
capitalized at $30,000, has elected Ralph H. 
Frederick 


West, president and _ treasurer; 
Baird, vice-president, and David P. Lans- 
downe, secretary. The specialty of the com- 


pany will be a high grade of steel castings 
ranging from one 


by the converter process, 
pound to five tons in weight. Ground has 
been broken at East 70th street and L. 8S. & 


the plant 
1906 


M. S. R. R. It is expected that 


will be ready to operate by December 1, 





Manufactures. 


Bishop & Company, Los Angeles, Cal., will 
erect a large cracker plant. 
The 
Lyons 
H. E. Brandt, 


plant for his 


United States Steel Lock Company, 
Iowa, will enlarge its plant. 
Md., 


works. 


Hagerstown, will erect 


a new cabinet 
The Lehigh (lowa) Clay Products Company 
wiil erect a four-story brick factory. 
Deere & Company, Moline IIL, are building 
a $20,000 addition to their grinding shop. 
Fire destroyed the glue factory of Swift & 
Joseph, Mo. Loss $35,000. 
The plant of the Phoenix Foundry 
pany, Chicago, Ill., has been destroyed by fire. 
The Town of Jonesville, La., 
poses to establish a municipal electric-light- 


ing plant. 


Company, St. 
Com- 


Council pro- 


The Standard Safe and Lock Company, 
Des Moines, lowa, will erect a new and 
larger factory. 

The Stayman Manufacturing Company, 


Jersey City, N. J., will erect a large machine 
and forge shop. 

The Cincinnati, Bluffton & Rail- 
road is looking for a site in Huntington, Ind., 


Chicago 


for its new shops. 

The Draper Box Company, 
is rebuilding its plant, which 
time 


Albany, N. \¥ 
was destroyed 
by fire some ago 
The 
Rochester, N. Y., 
for a new boiler house 


German-American Button Company, 


has taken out a_ permit 


factory is being erected at 


the Niagara 


A large rope 
North Tonawanda for 
Company, of Buffalo, N. Y. 


Cordage 


The Brownell-Trebert Company, Rochester, 
N. Y., builders of marine and automobile 
motors, will erect a new plant 
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The Anti-Friction Spiral Bearing Manu- 
facturing Company, of Wichita, Kans., is 


plant in Hannibal, Mo. 


erecting a 
The Lehigh Manufacturing Company, Phil 

new lace-mak 

$1,000,000 


Penn., is building a 


to cost 


adelphia, 
ing plant nearly 


Miscellaneous Wants. 
Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than 
Friday for the ensuing weck’s issue. Answers 
addressed to our care will be forwarded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 
Cox Computers, 75 Broad St., New York. 


Working drawings —Geo. M. Mayer, 1131 
Monadnock Block, Chicago. 
Diamond Tools. Send for price list.. Gem 


Mtg. Co., 26 Hackett St., Newark, N. J. 

Machine and floorwork contracted at low 
costs. Staunton Mfg. Co., Roselle Park, N. J. 

Will buy or pay royalty for good patented 
machine or tool. joOX YS2, AMER. MACHINIST. 

High-grade work wanted for universal mil 
ler. Northwestern Machine Co., Detroit, Mich. 

Light, fine machry. te order; models and elec. 
work specialty. KE. O. Chase, Newark, N. J. 

Tools, dies and special machinery built by 
contract. Chas. Crabb Co., 635 Kent avenue, 
Brooklyn, N. Y. 

Special machinery accurately built. Screw 
machine and turret-lathe work solicited. Robt 
J. Emory & Co., Newark, N. J. 
automatic 


Work wanted for a Cleveland 
lathe; handles 2 in. and under. The Earle 
Gear and Machine Co., 141 Oxford street, 


Philadelphia, Pa. 

H. W. Shonnard, M. E., designer of electri 
cal and special machinery, working drawings 
and experimental work, engine and automo 
bile design. 32 Carleton St., East Orange, N..J. 

Manufacturers and directors—-Am a success 
ful manager. Under my care plants produce 
more, better goods at less cost. Write to me 
it may save you big money. General Manager 
Superintendent, Box 91, AMER. MACHINIST. 

Tool 22, 950 pages bound in 
cloth. catalog ever pub 
lished. receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over. 
Book costs you nothing if you become a cus 
tomer. Montgomery & Co., 109 Fulton street 
New York City. 

Advice in regard to all phases of machine 
shop work, hardening, tempering and anneal 
ing steel, ete. Machinists, foremen and super 
intendents are hereby notified that I have de 
cided to answer by letter such questions as 
may arise regarding their work, or to give 
them any information they may desire when 
they take up a line of work they are not fami 

columns 


catalog No. 
Greatest small-tool 
Will be sent post-paid on 


liar with. As a contributor to the 
of the AMERICAN MACHINIST and author of 
“The American Steel Worker’ I am sure I 


intreduction. On application (with 
! will send you my pamphlet explain 
methods, terms, et E. R. 
Engineer, 66 Dana St., 


need no 
stamp) 
ing my business 
Markham, Consulting 
Cambridge, Mass. 


For Sale. 


For Sale—Foundry, wood and iron machine 
shop. Box 74, Albion, N. Y 

$50,000 buys plant, manufacturing own pat 
ented machines, in operation throughout the 
country, including patents, machinery, fac 
tory, tools, jigs. good will; 15 miles from New 
York City: doing good business Box 958, 
AMERICAN MACHINIST. 


Business Opportunities. 


We can build machinery for quick delivery 
A shop building machine tools wishes to take 
contracts for the construction of machinery 


or anything that can be produced in a foun 
dry and machine shop Send drawings and 
specifications and estimates will be made 


We can re 
now on the 
workmanship 


with guarantee of quick delivery. 
fer to a standard line of 
market as to the quality of 
tox 75, AMERICAN MACHINIS1 


Wants. 


Situations and help advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion {bout six words make a 
line Vo advertisements under tiwo lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 


tools 
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insicers addressed to our care 
forwarded. ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned. 
lj not forwarded, they will be destroyed with- 


week's 
will be 


iISSUuC. 


cut notice Original letters of recommenda 
tion or other papers of value should not be 
enclosed to unknown correspondents Only 
bona fide situation want or help want adver+ 
tisements inserted under this heading igency 
advertisements must be placed under Miscel- 


Wants 


Situations Wanted. 


Classification 
nothing 


luncous 


indicates present address of 


advertiser. clse 


CANADA 


Wanted —Vosition by an experienced cost 


man, familiar with the best factory methods, 
the premium system for remunerating 


labor 
M. 


and the handling of men Box 968, AM. 


CONNECTICUT 


Superintendent of an extensive manufac 
turing plant desires to make a change; ac 
custemed to the latest and machine-shop 
metlods and practice; capable of organizing 
and handling a machinery plant in all its 
branches ; a designer of special and automatic 
machinery, jigs and fixtures for the 
rapid and economical production of fine and 
medium heavy interchangeable work tox SH, 
AMERICAN MACHINIST 


best 


tools, 


DISTRICT Of COLUMBIA 
First-class engineer, machinist and electri 


clan, capable of taking full charge of plant for 


a large manufacturing concern, will make 
change for a position in New England; strict 


ly temperate and best of references given. Ad 
dress Box 64, AMERICAN MACHINIS1 
ILLINOIS 

mechanical engineer 
and designer of large and varied machinery, 
as engineer and designer A_ successful de 
signer for nine years. Address Box 8S, Am. 

Superintendent or general foreman of man 
ufacturing plant, by an expert mechanic of 20 
years’ experience; a broad-gage man possess 
ing executive ability and thoroughly familiar 
with the most approved for the 
manufacture of interchangeable work of all 
metals; expert in the design, construction and 


Situation wanted by 


processes 






use of dies, jigs and fixtures; Chicago pre 
ferred; minimum salary $2300 per year. Box 
72. AMERICAN MACHINIST 

Situation wanted—American, age 50, prac 
tical mechanic; six years in charge of non 


productive labor of large manufacturing plant, 
such as carpenters, millwrights, riggers, paint 
erecters, building and sewer repairs; last 
two years manager of employment department, 
engaging all help for office, factory and foun 
dry for same firm; am systematic, familiar 
with modern shop methods and the economical 


ers, 


miunaging of men and material; no danger of 
the “condemning and tearing up in general” 
practice; have good judgment and tact and 
can use it Address *“‘Manager,”’ 721 South 


Ridgeway avenue, Chicago, III. 

MASSACHUSETTS 
rules—Position 
the Starrett 
pearl, ete 


Steal measuring 
wanted by an expert, 
Co.: etcher also on 
John Campbell, Athol, Mass, 

First-class mechanic, with 13 years’ experi 
ence as foreman and superintendent, building 
presses, dies, stamps, rolling mills and special 
machinery, open for position Oct. 1; Ameri 
ean, age 39. Box S89, AMERICAN MACHINIST 


tapes and 
late with 
ivory, bone, 


MICHIGAN 


man of 
manufac 


Wanted— Responsible position by 
wide experience in mechanical and 








turing lines; present position, superintendent 
of factory employing from 350 to 400 men: 
best of references. Address Box 35, Am. M 


General foreman of automobile plant de 


sires change; accustomed to up-to-date ma 
chine-shop methods and organization: good 
executive ability: designer of tools, jigs and 
fixtures for the rapid production of inter 
changeable work, and knows how to attain 
the maximum efficiency of machines and men 
Address “Alert,” Box S2, AMER. MACHINIS1 
NEW JERSEY 

Mechanical draftsman wants position. Box 
GS, AMERICAN MACHINIS1 

Position wanted by a first-class metal pat 
ternmaker understands all branches’ thor 


oughly, as well as molding machines. Box 67, 


AMERICAN MACHINIST. 


Mechanical engineer, with highest theoreti 


cal and practical knowledge in aerial tram 
ways, surface haulage, hoisting apparatus, 
conveying machinery, wishes to change tOX 


71. AMERICAN MACHINIS1 


Mechanical engineer wants responsible po 
sition; practical shop and drafting-room ex 
perience on general steam-engineering work: 
sood executive ability ; best of references. Box 
OS, AMERICAN MACHINIST 


AMERICAN MACHINIST 


Mechanical engineer, with extended experi 
ence in design and construction of machinery 
and mechanical appliances, factory and busi 
ness management, desires to associate himself 
with firm in need of such services; Newark, 
N. J., or immediate vicinity Address Box 17, 
AMERICAN MACHINIS1 

Mechanic, age 31, with 10 vears’ experience 
on tools, special machinery, experimental 
work, instrument work, metal patterns and 





general manufacturing; would like responsible 
position as assistant superintendent, master 
mechanic, foreman, systematizer or contiden 
tial position as representative in any business 
along mechanical lines: best of references as 
to ability and retiability. Box S7, AM. Macu 

Position wanted—Mechanical engineer, A-1 
executive, will be open for engagement Oct. 1 
extensive experience in the design and manu 


facture of special steam and electrical ap 
paratus, cost accounting and up-to-date shop 
practice and organization; seeks responsible 


established, progres 
expected un 
references ot 

Box ov 


position with thoroughly 
sive firm: very moderate salary 
til qualifications proven ; 
present employers Producer 
AMERICAN MACHINIS1 


are 


NEW YORK 


Mechanical engineer and = draftsman 5 
years’ experience, 33 years of age, desires po 
sition Box 77, AMERICAN MACHINIS1 

Foreman wanted for a small machine shop 
who is capable of doing good work and handle 


help, or would take position tox 7S, AM. M 

Mechanical engineer wants position 20 
years’ experience in management of steam 
plants and general repair work for manufac 


turing companies. sox 84, AMER. MACHINIS1 

Mechanical engineer 
formerly instructor at European university, 
several years’ practical experience, specialist 
in steam engines and turbines—seeks position 
in factory. Box SO, AMERICAN MACHINIS1 

If a specialist, who has constantly to face 
new problems in mechanical engineering, re 
quires an assistant, I have had wide, general 
experience at home and abroad and would be 
glad to hear from him Please state salary 
limits. tox 79, AMERICAN MACHINIST 

Practical draftsman, 
tor, American, 40, desires to 
experienced on accurate interchang 


University graduate, 


mechanic and inven 
make a change; 
ible work ; 





automatic machines, gasolene engines. auto 
mobiles and all classes of dies, jigs and tools 
a specialty; have had 20 years’ experience in 
the handling of men tox 55, AM. Macu 


A man of wide general experience, covering 
high-speed steam engines, tin-can machinery, 
die-work, steam turbines and patent work 
with training as machinist, patternmaker and 
designer, connection with a first-class 
consulting firm, or other to fill position ot 
responsibility Box 70, AMER. MACHINIST 


desires 


Manager of machine plant employing ‘00 
men wants a change; the best guarantee for 
future service is past experience, which will be 
promptly furnished to any responsible concern 
requiring the services of an A-1 practical man 
Address Box 90, AMERICAN MACHINIS1 


PENNSYLVANIA 


Draftsman on rolling mill and general work 
wishes position Box 56, AMER. MACHINIS1 

Toolmaker for toolroom, familiar with fix 
ture work, also draftsman to make working 
drawings and working foreman for Jones & 
Lamson and Gisholt turret-lathe work: steady 
work in a good town Box 76, AM. Macu 

Help Wanted. 

Classification indicates present address of 

advertiser, nothing else 
CANADA 
Wanted—Good executive to take charge of 


large eles 
stating ex 


wanted to 


order and shipping departments of 
trical factory in Canada Apply 
perience, references, age, salary 
Lox 50. AMERICAN MACHINIS1 

We are increasing our tool department and 
invite applications from toolmakers exper 
enced on fixtures, and Address 
with full particulars as to experience and 
wages required, Ross Rifle Company, Quebec 


dies 


raves 


I INGIS 


We invite applications from first-class lathe 


and planer hands, fitters and vise men: steady) 
work for good men; nice town; low rents 
pleasant surroundings; pay from 25 to Sd« 
per hour; no labor troubles ox O1, AM. M 

Wanted Chief draftsman with experience 
in power transmission, elevating and convey 
ing machinery, and with education and ex 
perience giving him wide knowledge of the 
work; must have ability to put work through 
the drafting room systematically and rapidly 
Address, with full particulars, Box 14, Au. M 


MASSACHUSETTS 


customed 
Box 906, 


Wanted lirst-class 
to automobile work 
littstield, Mass 

Two or three tirst-class oolmakers good 
pay, steady work Address Lock Drawer No 
’ Boston, Mass 

rhree or tout rst iss | ind machin 
ists; good pay, steady work \ddress 
Drawer No. 26, Boston, Mass 

Wanted Draftsman with experience on 
light tools and fixtures; steady position oo 





minutes from Doston state experience and 
Wages expected Box oO, AM MACHINIST 

Wanted First-class toolmakers, milling 
machine ind vise hands n high-grade 
medium weight machinery ; good pay and pet 
manent positions to competent workmen. Box 
SO, AMERICAN MACHINIS 

Wanted An experienced operator on Gould 


cutters on heavy work a 
and can tell how, to cut 
theoretical and practical 
Box $2, AMerR. Macnu 


man Aas ASSISI 


& Eberhardt geat 
man who knows how 
ears; man with 

preferred 


knowledge 


Wanted \ bright, energetic 


ant shop foreman for a large manufacturing 
concern located at Buffalo, N. \ Only those 
need apply having at least 10) years’ experi 


work 
the 


and capable of 
best advantage 


machine 
work to 


ence in geheral 
handling men and 


Address reply to Box 74, AMERICAN MACHIN 
IST, stating age, experience, references and 
salary expected 
MICHIGAN 

Wanted \ first-class master mechanic ; one 
having had experience in a portland cement 
factory preferred give references r @ 
Box S4, Detroit, Mich 

Wanted-—Draftsmen on Corliss efigine and 
ice-machine work Positions open now with 
large concern in Detroit Give full details as 


Box 63, Am. M 
tool 


to training and 


Wanted— Applications from 
makers, machinists and assemblers on automo 
bile motors We are constantly increasing our 


exper lence 


first-class 


plant and want to hear from first-class men 
only ; new plant; well situated; pleasant sur 
roundings for family men; best schools in the 
State Address Continental Motor Mfg. Co., 
Muskegon, Mich 


Wanted Experienced man to take charge 
of drafting room, employing about six men, 
with old established and progressive tirm; one 
capable of checking drawings and directing 
the work; experience in automobile or gaso 
lene work desirable; permanent position § to 
right man references required Box 43, 
AMERICAN MACHINIST 

MINNESOTA 

Wanted First-class machinists, molders 
and patternmakers, also structural template 
makers and structural iron workers We are 
daily increasing our business and will con 
sider applications from competent mechanics 
in the above branches of our business Ad 
dress, with references, Minneapolis Steel and 
Machinery Co, Minneapolis, Minn 

MISSOURI 
Draftsmen and salesmen thoroughly ex 


business: state full 


perienced in press and die 


particulars OX G4, AMERICAN MACHINIST 
Wanted Designing draftsman, one who has 

had a wide range of experience on large gas 

engines and producer plants: in writing, give 


full details as to previous and present records, 


salary expected, also when position can be ac 
cepted Address Box 02, AMER. MACHINIST 
NEW IERSI 

A good man to take irge of automatie 
screw-machine department \ good opening 
to the right man \utomatic Box 75, 
AMERICAN MACHINIS 

. 

Wanted For a large textile establishment, 
an assistant mechanical engineer not over 35 
ve we Address, giving experience, etce., 








bOX DOT, AMERICAN MACTIINIS4 


Wanted Phorough experienced pattern 





maker, non-union sho steady work and good 
wages; state experience, present location and 
wages expected Box 44 AMERICAN Macn 


Wanted Thoroughly experienced pattern 
maker, non-union shop teady work and good 
wages state experience, present location and 
wages expected Box 2, AMI MACHINIST 

Seve! class too nd diemakers accus 
tomed to vh-gvrade wort steady employment 
and mal wages ft Inpetent men Ssioan «& 
Chase Mtg. Co., Sixth avenue and Thirteenth 
street, Ne rl N. J 

We are increasin tool-making depart 
ment and solicit app i ns trom toolmakers 
and m nists who e experienced m fine 
ind compl ted wv App to Victor Talk 
ne Ma ne ('o ( iden N ] 

We have increased plant ind desire 
floor and vise nds uv da work and lathe 
hands for 1 t work (jo0od pay and steady 
work to good men Address or apply at Pond 
Machine Tool ¢ Vlaintield, N ] 
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NEW YORK. 
Wanted—Experienced men on general tool 
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familiar with foundry machinery and car- 
penter shops to reorganize its factory so as 


September 20, 1906. 


is so great that it receives more applications 
for places in its school than can be filled. In 


“er to get best service out of all machines; must making selections these qualifications carry 

+ ef ton TY Jooer Wee bg ns YY also have good general knowledge of trans- most weight: Character, common sense, ex- 
——wew yI y, dis mission machinery. This is a new plant perience with automatic machinery (or) 
Wanted — Ruperienced draftsmen, toolma- and model in every way. Salary $2000. Hap-  printing-office experience, or type-foundry ex- 
kers and machinists. Give age, references and = good's, 305 Broadway, N. perience. Full particulars will be furnished 
wages expected. Remington Arms Co., Ilion, Tesleahers to inquirers who furnish full particulars 


> - 


-A finely equipped shop, pleas- 
antly located, about two hours from New York 


about themselves. Lanston Monotype Machine 
1231 Callowhill St., 


: ‘ > > ; de 
Draftsmen on jigs, fixtures and tools want- City, is in need of a few first-class toolmakers ©» Philadelphia, Pa. 
ed; experienced men only. Mergenthaler and universal milling machine hands; also RHODE ISLAND 
Linotype Co., 20-42 Ryerson street, Brooklyn, ambitious young men who have had some ex- a 
Xe perience on tool work and would appreciate Toolmakers wanted — First-class workmen 
Mechanical draftsmen wanted for detail an opportunity for all-around experience; pay on jig and fixture work for light high-grade 
work; ability in machine ddesign not neces- according to ability—the higher the better; machinery. Permanent employment to com- 
sary; state experience and age. Address Box 54 hours per week, Saturday half-holiday the petent workmen. Apply to the Taft-Peirce 
41, AMERICAN MACHINIST. year round. Write, giving full experience, Mfg. Co., Woonsocket, R. I 
Wanted—Two designing draftsmen familiar 1. D., Box 66, AMERICAN MACHINIST atiinimeniin 
with paper-making machinery ; those with ma- OHIO. . : 
chine-shop experience preferred ; state age and Ww _ i imei hi As the result of doubling its new West 
= J Mees anted—First-class draftsman on machine- . . = € 
experience. Box 45, AMERICAN MACHINIST. tool work; one with experience on turret Allis plant, Allis-Chambers Co., Milwaukee, 
Wanted — Competent toolmaker familiar lathes preferred. Address, with all particu. Needs more patternmakers, machinists and 
with tools and dies for gold-filled jewelry. lars, Box 53, AMERICAN MACHINIST. molders. 
Permanent position with good pay. ‘ Address, Our growing business constantly requires To cope with the continuous enlargement of 
giving experience, etc., Box 65, AMER. MACH.  y agition: achiniete ve A thes. plan- our business, first-class machinists, pattern- 
nal machinists. yul a + a I 
Superintendent—Manufacturing plant, 600 ers, shapers, drilling machines; good oppor- Makers, molders and boilermakers can find 
hands, wants man of experience to take charge tunity for machinists. The American Tool steady employment Box 899, Milwaukee, Wis. 
<=. eet wg 1 ee ot an a Works Co., Cincinnati. Wanted — Draftsman with experience in 
goto eats 9 fees ag Jon oP — Wanted—Experienced mechanic who under-_ electrical drafting room; must be capable of 
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stands thoroughly turrets, automatic ma-_ laying out either direct-current or alternating- 

Wanted—Foreman to take charge of fac- chines, and the like, to represent a well-known current machinery, also of checking detail 

tory employing 25 to 35 hands; state wages concern, calling on the leading iron and steel drawings; state age, nationality, experience 

expected, age, and also experience; one with industries in the State of Ohio; state age, ex- and salary wanted. National Brake & Electric 
machinist knowledge preferred. Box 81, perience, salary expected at the start. Box 51, Company, Milwaukee, Wis. 


AMERICAN MACHINIST. 

Wanted — Experienced mechanic who un- 
derstands thoroughly turrets, automatic ma- 
chines, and the like, to represent a well-known 
concern, calling on the leading iron and steel 
industries in New York State; state age, ex- 
perience, salary expected at the start. Box 52, 
AMERICAN MACHINIST. 

Wanted — Young man, manager foundry: 
— of handling 100 men; green, dry sand 

eneral line work ; modern foundry, west- 
= New York; excellent opportunity for one 


AMERICAN MACHINIST. 

The National Metal Trades Association can 
place a few first-class toolmakers, pattern- 
makers and blacksmiths. Positions will be 
guaranteed as steady and at highest prevail- 
ing rate of wages. This is an opportunity 
for first-class men to secure one of the N. M. 
T A. certificates of recommendation. For 
further particulars address The National Metal 
Trades Association, Cincinnati, O 


PENNSYLVANIA. 


Wanted—A few first-class machinists, tool- 
makers and patternmakers; shop one of the 
best in the country and equipped throughout 
with the highest grade of tools; city one of 
the best in the country; educational facilities 
of the best; pure water, etc.; only steady, re- 
liable men looking for permanent positions 
need apply. Address Box 848, AMER. MACH. 


Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 


whose records show can produce results ; state Wanted—An experienced all-around, up-to- men now employed; give full experience and 
age, experience in full, references, etc. Box date machinist, one capable of taking time reason for changing; shop experience great 
8, AMERICAN MACHINIST. schedules in various departments. Philadel- advantage: all letters acknowledged and held 


Wanted — Thoroughly skilled and experi- 
enced mechanic and designer to take charge 
of smal! machine shop in New York City with 


phia shop. Box 83, AMERICAAN MACHINIST. 


Wanted—An experienced mechanical drafts- 
man, aged 28 to 35 years; 


confidential. Box 919, AMERICAN MACHINIST. 
The Fairbanks-Morse Manufacturing Com- 











state full particu- = 7 sponte > hoon 
manufacturing concern building special ma- lars’ and salary wanted, Location ‘eastern P2Y; at Beloit, Wis., is constantly increasing 
chines for its own use exclusively. Steady po- Pennsylvania. Address “Draftsman,” Box 15, post rc ene) Can ous . _ 
set tel cna ’ first-class mechanics, such as machinists, 
sition for intelligent, capable and reliable American MACHINIST. et “tm sed a diam >i 
man. Write, stating previous experience, Si Siete : ieee f MmOlGers, PAtiernmaners an we ing engin- 
wages and reference, Box 1, AMER. MACH. a J type Company mainta ns a free eers, to work on gas and gasolene engines, 
, school for training young machinists to oper- steam pumps and hydraulic machinery. Ad- 
Superintendent — Concern manufacturing ate its type casting and composing ma- dress Fairbanks-Morse Mfg. Company, Beloit, 
sawmill machinery wants man thoroughly chines. The demand for monotype operators Wisconsin. 
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Some Interesting Old Tools. 


EDITORIAL CORRESPONDENCE 


lig. 1 shows an old boring mill which 
is still in use at the I. P. Morris works, of 
the Wm. Cramp and Sons Ship and En- 
gine Building Company, of Philadelphia, 
and much of which, especially the operat- 
ing parts, are in their original condition 
The housings have been renewed in order 
to make them heavier and to brace them 
to the wall, and the face plate has also 
after the 
plates on old machines. 


been manner of face 
The rail 
with the tool heads, the feed and driving 
gears still 
form interesting objects -of 


renewed 


cross 


and 
The 
exact date of the origin of the mill is not 
but 
has 


are as originally made, 


study. 
known, according to J. A. Hunter, 
continuously 
1840, 
used to go berry picking on the ground 


who been engaged at 


these works since who, as a boy, 
now covered by them and to whom they 
have been familiar since they were built, 
the 


their old location in 1844 or 1845 


machine was moved to them from 







Sor 


sai vita A i ie 


The mill home-made as the 


others to be shown, the Morris works, in 


was were 


their early days, doing a great deal of tool 





BORIN¢ ILI 








FIG OKLNG 


MILL DATING 


FROM THE 


40's 


EARLY 


303 
building, both for themselves and _ for 
others. The horizontal feed of the heads 


does not differ essentially from that used 


} 


today, the lett 


the 


upper screw driving the 


and lower one the right-hand head, 


the two being geared together at the left- 


and driven at the end. The 


right-hand 








DATING FROM ABOUT 1800 
driving of the crew s by tour Step cone 
pulleys for a round belt which is clear 
shown The vertical feed is by th 
splined shaft in front of the rams wl 
engagt he feed gt by worm gears and 
clutche 

(one i the n t ere ne teature f 
the machine the balancing of the ram 
which, however, 1s more clearly seen in 
Fig which shows a smaller mill datme 
from about 1860 and of which the design 
is verv similar to the large one, the chief 
difference lving in the use of a telescopi 
gimbal-jointed shaft for the down feed 
Referring to Fig. 2, the tubular ram guide 
will be seen to carry a bracket which in 


turn carries a sprocket from which a chain 
\ pair of 


rope, 


descends to the top of the ram 


multiplying gears, a rope sheave, a 


| 


pulley suspended from the ceiling and a 


counterweight ce mplete the balancing 


outhnt 
referring to the 


By extreme 


1, the 


top of lig 


reader will see a black spot, without 
which the 


his bar 1s 


cylinders and when not in use 


much detail, lower end of a 


boring bar still used for bor 


ing large 


is simply hoisted out of the way in the 
attic above as here shown As will be 
seen, it is fitted at its lower end to engage 
with a clutch driver in the center of the 
table, the upper bearing being in the floor 


above T he cylinde I to be bored 1s 
mounted on a large spider casting which 
spans the table and rests on the frame 
plate surrounding the table. The cylind- 
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er thus stands still while the bar revolves 
The tools are carried in a traveling head 
which is fitted with a star feed 
160 feet 5 

10 feet 6 inches high 
thus its 
ambitious 


The mill swings incnes and 
will take 
under the 
duction a 


in work 
rail. It 


tool 


was at 


of 


pro- 
very 
dimensions. 

Fig. 3 shows a slotting machine with 
the date 1852 plainly marked on its name 
plate and which is obviously still in use. 


The table has all the feeds provided in 


longitudinal, trans- 


such machines today 


SOR 
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them fast, these shims being of such thick- 
ness as to give tapers of 1/32, 1/16, etc., 
up to 3 inch per foot. At the top and in 
the rear of the ram guide is a screw and 
wrench-handle arrangement by which the 
ram guide is tilted forward. 

The driving of the ram is by an in- 
ternal screw which is driven by gears at 
the top, and the vertical shaft which con- 
nects it to the tight and loose 
clearly shown. The belt shifter antedates 
the present differential arrangement, both 
The middle 


pulleys 


belts moving simultaneously. 





FIG. 3. A SLO[TING MACHINE DATING FROM 1852. 
verse and circular, all of which are pulley of the three, which is the tight 
automatic, and the machine has one ad pulley, is of somewhat more than twice 


justment which has now gone out of use 
by which taper key seats may be planed 
In the tf the right-hand 


column and near the front edge is a 


joint at the top « 


pin 
whose hole is equally divided between the 


upper and lower plates. This and a sim 


ilar pin in the joint at the top of the other 


column are swivel pins on which the en- 


tire upper works may be tilted forward for 


The operator has an as- 


planing tapers 
sortment of shims which he places in the 


rear sides of the joints and then bolts 


the width of the belts, by which provision 
one belt is made to leave the tight pulley 


before the other engages it. The counter- 





shaft above shows that the ram has a 

quick return .. A. oo 
There are in North America 35 compa 

nies Operating car ferries, the averag 


number of cars carried daily being 11,500 
These companies operate 562 boats, with a 
capacity of 5,615 cars. Ten years ago less 


than 200 of these vessels were in operation 
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Experimental Technology of Defor- 
mation of Materials, and its Ap- 
plication to Metal-Working 
Processes—VII. 


BY H. I. HANNOVER. 


SECTION VI. EXAMINATIONS 
THE DEFORMATIONS OF TOUGH METALS 
A. COLD METALS. 


MICROSCOPICAL 
OF 


As far as known, the displacements in 
cold metals, we will first 
speak of, the pro- 
foundly examined under the microscope 
by Ewing and Rosenhain* in Cambridge 

THE CRYSTAL AND GRAIN HYPOTHESIS. 

3efore entering into their researches at 
the may be 


here 
time 


which 


were for nrst 


greater length, following 
pointed out: 
According to all 


the 


the more recent re 
metals consist of grains, 
well distinguished from 
form the 
built up of the 
crystals, they not like these 
definite geometrical form, but have formed 
against each with ungeometrical 
houndaries, each grain having not been 
able to develop freely to a definite form, 


searches 


which must be 


the crystals, which grains 


Though the grains are 
have any 


other 


such as a crystal when it crystallizes 
out a solution. Within each grain, the 
crystals lie oriented in the same way 


while they are oriented differently in the 
different grains. For, the fact is, that the 
crystallization of the melted metal begins 


in different places of the fluid, and 
whether around each center of crystal 
lization there grows only one single 


crystal, or others similarly oriented grow 
from this one, there arise irregular 
boundaries the crystallizations 
from two different centers meet, and the 
irregular boundaries form the limits of 
That these limits become ir- 
regular is to the 
equally quick growth of the crystals in 
the different to the 
orientation of the crystals, currents in the 
fluid, concentration and 
temperature at of the 
fluid. Fig. 50, which as well as Fig 
is due to Mr. Wiese the testing 
laboratory in Copenhagen), shows the sur 
face of a flat solidified drop of lead, which 
has spread out flat and is solidified slow 
ly, because it fell on another flat solidified 
lead drop, that was dropped immediately 
before. At the right top corner, 
the drop has solidified with a brigiit sur- 
the boundaries of the grains 
while the left half of the 
shows crystals which within 


out 
where 


the grains. 


very likely due not 


owing 


directions, 


unequal 
different places 


and 


5I 


(from 


where 
face, are 
figure 
grain 


seen, 
each 


ire similarly oriented.? 


the Royal 
pp. 353-75 


+ At the left bottom corner of the figure so 
called cells are seen: but we will not go into 
details of this cell formation, which hardly 
is of any interest to the technology: it is for 
instance mentioned by Osmond and Cartaud 
in “Baumaterialienkunde,”’ 1901, p. 285, who 
also, as far as known, were the first to take 
microphotographs of flat, solidified metal 
drops 


*Philosopbical Transactions of 
Society of London, 1899, vol. 193, 
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In Fig. 51, which shows the surface of 
a solidified lead that has 
dropped down an obliquely placed glass 
plate, the different orientation in 
very large grains is seen even more dis 
tinctly, and it seems that the crystalliza 
tion appears to be made up entirely o* 


drop been 


some 


square pyramidical grooves. 
While crystals are to be seen in these 
figures, only grains are seen in Fig. 52* 


This figure shows a polished and after- 


ward etched surface of wrought iron. 
The etching has made the grains distinct, 
because owing to the different orientation 
they have not been corroded to the same 
degree, and possibly because the ‘mem 
branes,” which as later on 
plained may be found between the grains. 


The black blots are 


will be ex- 
have been corroded 
slag. 


THE “GLIDING PLANES.” 


Now, Ewing and Rosenhain found that 
when they under the microscope regarded 
a smoothly polished metal strip subjected 











WHICH 


FIG. 590. SURFACE OF DROP OF LEAD 


HAS COOLED SLOWLY, SHOWING CRYS 
MAGNIFIED 


AND GRAINS 


115 TIMES 


TALS 


to tension, there would on the surfaces 
AC and CB, Fig. 54, perpendicular to the 
plane of the paper, of two grains m 
tact arise lines at a,bc,d and e, Fig. 55, 
and they could prove by means of oblique 
illumination, that the were due to 
steps and not to cracks. The 


and b were parallel, likewise c,d and e 


lines 
lines a 


According to this fact, they were obliged 
that 
occurred parallel slidings in the 


to suppose there within each grain 
gliding 
planes of its crystals. The geologists dis 


tinguish, as it is known, between th 
cleavage planes along which the crystals 
break by a blow, and the gliding planes 
along which displacements or slidings take 
place by compression. Thus, the gliding 
planes of calcite are perpendicular to the 
bisecting planes of the angles of the edges 


Now, Ewing and Rosenhain found that 





*Copy after Ewing and Rosenhain. 
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the slidings usually began as mentioned. 
namely in each grain along a system of 
parallel gliding planes, but when the pull 
was increased, there appeared more sys 
and up to 4 in grain. The 
slidings do not arise only by pulling, but 
deformation which 
Fig. 53 shows for in 


tems, each 


by every other calls 
forth displacements 
stance three systems in each grain of a 
lead drop, which has been cast on another 
drop just previously cast on a glass plate, 
and which thereafter was cut in two and 
microphotographed the cut*. The 
dark broad stripe, which limits the light 


grains below, is the oblique cut itself 


near 


\ccording to the experiments of Ewing 
and Rosenhain, it is upon the whole only 
along planes that slidings occur by the 
deformations of metals owing to displace 
in an 


the 


ments. In their opinion a grain 


iron bar, which is examined under 
microscope during the bending of the bar, 
will be found to pass from the form A, 
I: the form A; 
and bent 


without arising of any other than plane 


into 
the 


g. 56, for instance, 


further on into form 4 


slidings, for instance as shown along thx 
planes d:, d2, as, etc., which have kept their 
sizes, and perhaps also in directions ot 
other systems of parallel sliding planes 


should 


Rosenhain be 


according to 


deriz c 


Consequently, we 
Ewing and able to 
all mechanical deformations in metals and 
alloys from slidings in the grains along 
such systems of parallel planes 

Even before the observations of Ewing 
and Rosenhain were known, Mr. Stead in 
the 
between 


Middlesborough, who probably was 
first to distinguish 


grains and crystals, had noticed that in 


distinctly 


cold wire-drawing the grains become elon 
gated in the direction of pulling, but by 


annealing they become again equal in 
size in all directions, but smaller than 
originally.+ 

\ccording to Ewing and_ Rosenhain, 
there must by the drawing have arisen 


slidings, and these must most likely have 
taken place chiefly according to that sys 
tem of parallel planes in each grain, which 
approaches most nearly to the angle B 
with the direction of pull or the length 
of the wire 


THE INTERNAL FRICTION 


When the material by such drawing or 
another cold mechanical treatment, for in 
stance tension by a test bar, becomes 
harder, so that a greater force is required 
for further working, the reason may, ac 
cording to Mr. Rejt6’s theory Sec 
tion II—A), be found in the fact that the 
inner friction the molecules has 


This can, however, be brought 


(see 


between 


increased 


Wiese at the testing 


*Experiments by Mr 
In lead there arise 


laboratory in Copenhagen 
very pretty exactly rectilinear slidings, and 
Mr. Humphrey has therefore carried out a 
series of experiments on “Effects of Strain on 
the Crystalline Structure of Lead;” see Phil 
osophical Transactions of the Royal Society 
of London, 1902, vol. 200, pp. 225-40. 
+Stead’s experiments are for instance men 
tioned in “Stahl und Eisen,”’ 1898, p. 651 
Later experiments are made by Heyn; see 
“Zeitschrift des Ver. deutsch. Ing..’’ 1900, p 
436. and “Baumaterialienkunde,” 1903, p. 238 
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into accordance with the researches of 
Ewing and Rosenhain, because according 
thereto also the inner friction has in 
creased, even if it is not the friction be- 
tween the molecules [hey are of the 
opinion, that when the slidings in the 
grains begin, they occur here and there 
along planes where the friction—acting 


against sliding—for one or another reason 
instance 
in form 
gas 
several 


is particularly small; for per 


haps where there is an impurity 


of a very thin laver, or inclosed 


When now the sli 
then the 


occur in 


lings 
directions, originally plane thin 
not go on being 


and therefore 


layers of impurities do 


plane, but become stepped, 


it will now be along other planes through 


the grains that the smallest friction § 1s 


found, though of course not so particular 


ly small as just mentioned. Consequently 
the inner friction, which must be over 
come, increases gradually 

With a great deal of the most common 


metals, for instan wing and 


copper, 





FIG. 51. SURFACE OF A DROP OF LEAD, SHOW 
ING CRYSTALS AND GRAINS MAGNI 
FIED I00 TIMES, 
Rosenhain found, however, not always 
the processes of the slidings to be exactly 


as hitherto described; they found on the 


contrary that there by the mechanical 
working could arise twin’ formations* 
(well known in mineralogy) in some or 
all of the grains or partly within a grain, 
so that for instance a grain did not con 
sist continually of uniformly oriented 
crystals, but would consist of crystals 
oriented partly in one way, partly as twin 
crystals hereto, and slidings of one sys 
tem would then under the microscope not 
appear as parallel straight lines in one di 
rection, but as igzag lines But it would 
lead us too far to investigate this more 
closely 

The facts are, however, doubtless more 


complex than Ewing and Rosenhain think, 


namely, that as mentioned the deforma- 

*With regard to earlier researches on twin 
formations see “Zeitschrift des Ver. deutsch. 
Ing.,”’ 1900, p. 505 
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tions of metals and alloys might be de- 
rived alone from slidings along certain 
systems of crystal gliding planes within 
the grains. At times, there will for in- 
stance seen, instead of Ewing and 
Rosenhain lines, Liiders 
lines, as shown in the microphotograph, 
Fig. 50, which cannot be explained by 
slidings along gliding planes, and they 
are as mentioned in Section V not merely 
surface phenomena. We must, however, 
in order not to be carried too far, refer to 
the views of Ewing and Rosenhain.* 


be 


microscopical 


THE CONDITIONS AT RUPTURE. 
Further, Ewing and Rosenhain suppose, 
that in pure metals there finally occurs 


rupture along the hitherto named glid- 


AMERICAN MACHINIST 
branes,” which at times separate the grains 


and which arise because by the solidifica- 
tion of the grains there can be liquated 
very fusible portions, which keep fluid a 
longer time; and if these films form a 
brittle cement between the grains, which, 
however, must not necessarily be the case, 
the metal is, according to Mr. Stead, 
brittle. Whether the rupture occurs more 
or less in the films or within the grains 
depends, however, not only on the films 
being particularly brittle or not, but also 
on the manner in which the rupture is 
brought about, that is by a blow or a 
steady action. 

It may be seen with the naked eye on 





FIG. POLISHED AND ETCHED SURFACE OF 
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ing planes, but that in impure metals it 
occurs either there or along the boundary 
surfaces between the grains. That the 
rupture in impure metals can occur in 
the named boundary surfaces is due to 
the fact, that the impurities chiefly 
found in the thin films “mem- 


are 


very or 


*Ewing and Rosenhain have of their own 
accord modified the named opinion somewhat 
in stating that when a material so soft as lead 
is compressed, then the plastic deformation 
can increase more than would be the case by 
the named slidings alone; and that what then 
happens is that the crystals, when they have 
been squeezed very thin and flat, are pressed 
into and through each other, whereby the new 
surfaces, which are brought into contact, will 
be welded together; see “Philosophical Trans 
actions of the Royal Society of London,” 1900, 
vol. 195, p. 285. 

Osmond, Frémont and Cartaud have (“Bul- 
letin de la Soc. d’encouragement,” 1903, p. 
863) examined the lines which arise in the 
grains by deformation of steel, and found an 
other explanation than Ewing and Rosenhain. 
They do not mean that these lines are all of 
the same nature, because the greater number 
in the case of steel are not thus rectilinear, 
as for instance in lead; that they may be due 
to glidings along the crystal faces, but on the 
contrary are curved and at times are con- 
tinued from grain to grain. Jn their opinion 
the facts are much more complex in the case 
of steel. 


the surface of rupture, to what extent 
WROUGHT IRON MAGNIFIED 200 TIMES 
the rupture has occurred along crystal 


grains, because that 
that takes place be- 
tween the grains is dull, while the part 
takes along 
shines strongly, when it is regarded under 


faces or between the 
part of the rupture 
which place crystal faces 
the proper angle. 

EFFECT OF IMPURITIES ON 
OF 


THE 
IMPACT. 


RESISTANCE 


STEEL TO 


In the case of steel, the most important 
of all materials, and therefore the material 
by which it is most necessary to be on the 
safe side with respect to rupture, the fact 
researches, 
that there may not infrequently be found 
steel that endures very satisfactorily the 


1S, according to more recent 


tests at present commonly used, especially 
but nevertheless may 
very brittle with regard to tests by shock. 
Other either not 
with regard to a steady 
action by shock, or brittle 
both. 

The reason why it not seldom happens 


tension tests, be 
brittle, neither 
action, nor to 


with regard to 


steel is 


a 
“79 


September 1906. 
that steel appears comparatively tough or 
brittle, according to its being subjected to 
a slow action or shock, must according to 
Mr. Henry le Chatelier* be sought in the 
fact, that the steel works out of economy 
often do not produce the steel purer than 
necessary for satisfying the tests 
used, especially tension tests, and then the 
films consist not infrequently of a material 
so impure that the steel is brittle with re- 
spect to tests by shock. 

Though this is not the whole explana- 
tion of the matter+ and the facts are not 


now 














FIG, SECTION OF A DROP OF LEAD, SHOW- 


53. 


ING 3 SYSTEMS OF PARALLEL GLIDING- 


PLANES IN EACH 


NIFIED II5 TIMES. 


GRAIN, MAG- 


thus simple,f it might nevertheless be cor 
rect to think of replacing the usual tests 
for purchase of steel by other tests, which 
show such brittleness, 


more plainly es- 


pecially tests by shock on notched bars. 


EFFECT OF THERMAL TREATMENT 

On the other hand we will emphasize 
that it is possible to counteract the brit- 
tleness of steel not only by using a cor- 
rect chemical composition but also by us- 
ing a correct thermal treatment, and with 
the double 
hardening seems to be very useful. Ac- 
cording to the most recent researches this 
the 
forged article and after heating it again 


respect hereto so. called 


process, which consists in tempering 


only up to 600 degrees C. plunging it into 
water, is not only applicable to medium- 
hard material but also to articles of mild 
steel, the first are 
heated to 900 degrees C., while there for 


which at tempering 
the recently mentioned plunging is applied 


*Paper read at the 
for testing materials, in 


international congress 
sudapest, 1901. 


+Thus it is only partly true when Mr. le 
Chatelier states that the films in steel con 
taining much phosphorus are brittle owing to 
the phosphorus. According to the researches 
of Mr. Stead the films do not become brittle 
owing thereto before the content of carbon is 
more than 0.9 per cent., that is, far beyond 
what for instance is used in rails. 


tSee the 
Cartaud. 


treatise of Osmond, Frémond and 








1900. 
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It is for instance 
mild 


water of 50 degrees C 


stated, that a brittle shaft of steel 


thereby can be made more capable oi 
resistance to action by shock, and it is 
certainly considerably cheaper than a 
shaft of medium-hard steel.* 
CAUSE OF “FATIGUE” IN STEEL. 
linally we may note that Ewing and 


Humphrey, in 1902, have published a re- 
porty as to how they have detected under 
the microscope wherein the so called fa 
tigue of the steel consists (that is the great 
er tendency to break after a great number 
of stresses), which originally was thought 
due to the structure of the steel becoming 
coarse crystalline. Hereby they have ar 
rived at a somewhat different explanation 
to that given by Mr. Andrews in Sheffield, 
who thought that the fatigue was due to 


A Cc 








WMI 


FIG. 


st 





LONGITUDINAL SECTIONS (MAGNIFIED) OF 


}AR IN TENSION, SHOWING GLIDING 


PLANES OF THE CRYSTALS 


microscopical flaws, which by the repeated 


stresses open more and more, and extend 


from one to the next, and which originally 


have arisen in steel containing unwelded 


fattened blow-holes or liquidated non-m«¢ 


tallic impurities. They have examined 


the surface of small bars of excellent h 


mogeneous Swedish iron, which were bent 


backward and forward, so that the sur 
face was alternately stretched and com 
pressed. Hereby they found that when 


le stress was sufficiently great, 1.e., ap 


proached one-third of the breaking stress, 


the sliding lines which appeared, and 


were duc 


which to slidings backward an1 


forward gliding planes, became 


; 
along 


more and more distinct if the stress was 
-ontinued, and especially so when the ac 


t increased, bi 


tion at the same time was 


cause they became gradually broader 
Gradually, when the action reached about 
two-fifths of the stress (about 


breaking 
nine-fourteenths of the vielding stress), 


} 


these lines would pass into cracks, which 


*About double hardening see Engineering 


News, 1908, vol. 50, p °63 


+°Philosophical 
Society of London,” 


Transactions of the Royal 

1902, vol. 200, p. 241 
tSee a 

1896 and 


number of treatises in Engineering 


1S97 
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then by and by met, so that there finally 


might be formed one continuous crack, 


} 


which led to fracture. They think it likely 


that we may expect fracture by a very 


large number of stresses, when these are 
that 
consequently, at 


so strong slidings begin to appear, 
one-third of the 
little 


what was hitherto supposed; and as their 


about 


breaking stress, ie, not a beneath 


experiments are made on excellent Swe 
dish iron, it seems as if we can not insure 


fatigue by employing this mate 


against 
rial, if we are not careful as to the stresses 


to which we subject it. From the re 


searches it further apears that it is quite 


possible to get fracture by fatigue, even 


if there is in the material before the action 


none of the micro-flaws which are espe 


cially mentioned by Mr. Andrews. On the 


SHOWING CHANGE OI FORM OF \ GRAIN O} 


IRON RING THE BENDING OF THE BAR 


irding to th 


} f 


hose f 


r hand it seems, both acc 


researches of Andrews and t 


Ewing and Rosenhain, that impurities and 


inclosed gas (flattened blow-holes) act 
toward fatigue because, according to An 
drews, they cause micro-flaws, and, ac 
cording to Ewing and Rosenhain they 
cause a slight sliding along the gliding 


planes where they are found 
These 
hain need, however, a more thorough ex 


h respect 


researches of Ewing and Rosen 


amination, because the facts wit 


» be more complex than 


supposed.* But it is very fortunate th 


these processes 


1 


metallographic examination 


B HOT METALS 


Finally, it remains to be mentioned whit 


variations we microscopically can prove to 


take place in a red-hot body, owing to 


deformation; thus, for instance, in a piec 
" 


f red-hot steel, which is being forg: \s 


*See a criticism in the treatise of Osmond, 


Frémont and Cartaud 


seem to be well a lapte d to 
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would be attended with great technica 
diffict s to examine the red-hot body 
inder the microscope, we must confin 


ourselves to the material after it has been 


cooled 
It appears that the processes are rather 
heating itself 


complex, because ma\ 


besides the general expansion (and by 
cooling contraction) produce variations 


in the microscopical structure This cir 
cumstances examined by many 


and Richards 
of the 


investigators Stead 


reported at the meeting in 1903 


Iron and Steel Institute, how in medium 


hard steel, as it is used for rails, rims, 
shafts, etc., the size of the grains changes 
a high 


by heating. When it is heated to 


| coarsely 





red heat, the fracture becomes 
grained, and the more and longer it 1s 
heated the more varsely grained it be 
comes; but when it afterward is heated 
to about 870 degrees C., it gets the orig 
nal structure or a structure with some 
what tf r gra Steel, which has_ be 
come 1 coa vy grained and too brittle 
is mentioned by Te heated too much 
can be 1 tablished by being heated 
short time goo degrees C. with 
out necessarily at tl same time being 
forged « p here has not bees 
formed s on tl ta f the grains, 
S hat the col etween the grains 1 
roke ff and url It ha 
eated 

| rt 7 ( ) 
found, for nstanc 1 Prot 1] \ 
Lows work 1 Steel and other 
\lloys t 1Q p. 251. When such 
red-hot eC wl wing to too strong 
r te become « yarsely 
gramed forge 1, the following 
according t tii rk ferred to p 22 
s going | nical distortion 
n rolling < < ngates these 
grains t direction f rolling and 
} ) ’ rt pre _ 
sure; thi ippears to throw the metal 
crystallographically into unstable equali 

Mu) with the 1 it that the old grain 

is distorted break up, and that the metal 

irranges f into w and equi-axed 
YTAINS 

Consequently, ¢/ steel becomes finely 
grained by the treatment described In 
this respect there has i mentioned, been 
made a great number of investigations, 
but as it is impossible to give fairly pre 

de pio ft pt ses* without 

mentioning more thoroughly the differ 


ent elements which the steel appears to 


] 


consist of when regarded under the micro 


too far to describe 


scope, it would lead u 
these process¢ more fully; and = as 
ment re l. the proce ‘ moreover:, he 


actions OWIng 


beside s the 


comme compl ited because 


to heating and cooling occur 


processes of deformation themselves 
1] readers who will devote time and 
labor ti study these processes, which 
*To such processes also belong forging or 
rolling and following double hardening, which 


was just mentioned in Section VI 
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practically are of very great importance, I 
may refer to the above named excellent 
work of Professor Howe. 

(Conclusion. ) 





Making a Master Angle Plate. 


BY JAMES DANGERFIELD. 


A master angle plate of the greatest 
possible accuracy being required, the fol- 
lowing method for its production was 
empioyed with excellent results. 

A, Fig. 1 is the reyuired angle plate. B 
is a plate tongued at C to fit the groove in 
the planer table, and having at one side a 
raised rib D. FE and F are disks and Ga 
separator to locate the disks the required 
distance apart. The separator G was at- 
tached to the rib D by two screws. The 
large disk E was held in place against the 
rib D and the end of separator G by the 
screw H, and held down by clamp J, The 
small disk F was held against rib and sep- 
arator by the slanting edge of the angle 


plate. The angle plate AH was drawn 
against the disk by the screw J and 
clamp K, and held down by clamps 


L and M. 

The angle plate A was planed all over, 
edge N scraped, then carefully placed and 
drawn against the disks E and F and 
clamped as The _ finish- 
ing cut was then made on edge O, which 
recessed at the Just 
fore taking this final cut, a light cut was 
made on both edges of the rib D; these 
edges fur- 
nished a means of verification of the angle 
plate at any future time, by replacing it 


described. 


was center. be- 


being thus exactly parallel 


in position and measuring over all with a 
micrometer. 

The diameter of the disks and length of 
separator 
18 degrees 46 minutes was the required an- 
gle; 
ient distance between center of disks, and 
1 inch diameter for small disk 

Referring to Fig, 2 


were calculated as_ follows: 


I2 inches was assumed as a conven- 
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(an. 9° 23/ = 0.16525) X 12 = 1.983 
+ radius of small disk, 0.50 
= radius of large disk, 2.483 


4.966 


Distance between centers = 12. 
— added radii, 2.983 


diameter of large disk, 


= length of separator, 9.017 


Hartford, Conn. 





Storage of Coal Under Water. 


We have sreviously referred to the re- 
cently f that 
better preserved under water than in the 


discovered fact coal is 
atmosphere where it more or less slowly 
oxidizes. The Engineering and Mining 
Journal, referring to the subject, says: 
The recent discussion favoring the stor 
age of coal by submergence under water 
doing. 


and showing the advantages of s« 


< 12 
enite 
g \23’ : - 
Is 46/7 — oa. 
— 
a 
FIG. 2. THE GEOMETRY OF THE PROBLEM. 


has been acted upon by the Western Elec- 
tric Company at its new plant west of 
Chicago. This company has constructed 
12 pits, the walls of which are made of 
cement. Each pit or bin is about 8o ft. 
in length and 25 ft. wide, with a depth of 
about 16 ft. 
three in a row, counting side by side, or 


They lie in one solid block, 
four in a row end to end. The rectang- 
ular space occupied is thus about 320 ft 
in length by 75 ft. in width. Longitudinal 
ly the division walls are wide enough for 
a railroad track, two of which thus run 
lengthwise through the storage yard, so 
that the coal from the cars can be dumped 
into the bins beneath on either side. And 
tracks is built a series of 


under these 


arches in the separating walls, eight for 


The 


each bin, thereby connecting the bins 
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separating concrete walls at the ends are 
about 18 in. in width. 
The bottom of the pits consists of clay 


soil. A 12-in. water pipe opens to the 
vats near the top, so that the coal can be 
readily flooded with water when neces- 


sary. The tops of the pits rise about 4 
ft. above the natural level of the ground 
For the purpose of reloading the coal, a 
steam shovel will be used. The storage 
capacity of the pits is estimated at 14,000 
tons. 





Ralph N. Flint, for 11 years an exam- 
iner in the U. S. Patent Office has re- 
cently resigned that position, and is now 


with Arthur T. Greeley, attorney and 
counselor in patent and trade-mark cases, 
Washington Loan & Trust Building, 


Washington, D. C. Classification Bulletin 
No. 17 of the United States Patent office, 
recently published, contains a classifica- 
tion of internal-combustion engines, which 
is Mr. Flint’s work, and which is the out- 
come of three years of work and the study 
of over 3500 
It occupies nearly twenty closely- 


and consideration separate 
patents. 
printed pages, but it is not until after 
dipping into the carefully specific defini- 
tions, that one realizes the amount of work 
necessary to get up such a production and 
from defects and incon- 


have it free 


sistencies. 





We have received a copy of the “Di- 
rectory of the Alumni of Stevens Institute 
of Technology,” which has been compiled 
by a committee of the Alumni Associa- 
tion. It contains a classified list of the 
branches of engineering or occupations in 
which Stevens men are engaged, and of 
the machinery and materials which they 
handle, together with a list of the grad- 
uates whose work lies in each particular 
field. There is also a geographical di- 
rectory, arranged by States and cities, and 
by foreign countries in alphabetical order, 
so that, as will be seen, the directory is 
likely to be very useful, not only to grad- 


nates of Stevens Institute, but to others. 
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2. THE SHOP OF FIG. I TWO DAYS LATER, AFTER A FIRE 
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Reinforced Concrete Applied to 
Modern Shop Construction.* 
PITTSBURG, PA 


BY E. N. HUNTING, 


The subject of shop construction is one 
of the most important problems that the 
mechanical engineer has to solve. Econ- 
omy and limitation of capital render this 
problem one of great difficulty. Modern 
business methods require that money in- 
vested shall return substantial percentage 
of profit—consequently, it has been neces- 
sary for the mechanical engineer to devise 
some substitute for fireproofed steel con- 
struction that will answer the same pur- 
pose for less money. 

It is the writer’s object to set forth a 
few of the advantages of reinforced con 


Ij A i 
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The 


reinforcements are of standard sizes and 


design of cornice or capital. steel 


shapes and are readily obtainable in any 


market on short notice. The tonnage 
of this steel work is small and of very 


light section and requires no apparatus 
to set in position. 
STRENGTH. 

As a structural building member rein- 
forced concrete thows a very economical 
distribution of Steel is pro- 
vided to take care of all direct tensional 


material 


stresses and those shearing stresses for 
which the concrete is not sufficient. Com- 
pressive stresses are taken care of by the 
concrete. In other words, at least one- 
half the stress in a beam is provided for 
by the concrete whose unit cost is com- 
The the 


paratively low. discussion of 








crete and to show how well it lends itself 
to shop construction; also to give some 
data on actual work of this class 
ADAPTABILITY 

is a mixture of sand, stone, 
The 


mand for cement has caused plants for 


Concrete 


cement and water increased de- 


its manufacture to spring up in almost 
Sand, 


everywhere, 


water 
locally 


The mixture of the aggregates can be 


every locality stone and 


can be obtained 


made by very efficient mechanical devices 
or by the use of the most ignorant class 


of labor—with the same good result 


This mixture when completed can be 
moulded to any shape or form from the 


rough foundation to the most artistic 


*Presented at the New York Meeting ( December, 
1905) of the American Society of Mechanical En- 
gineers. 


FIG. 3. INTER'OR VIEW OF A CONCRETE SHOP. 


various methods of calculation used in 
beam design has been very thoroughly 
taken up by our technical journals and 
would require a paper in itself to thor- 
oughly cover the ground. Most theories 
advanced are, however, based upon the 
common theory of flexure, no allowance 
being made for tension in the concrete 


The 


veloped to a great extent by 


theoretical discussion has been de 
European 
gineneers 
FIREPROOF QUALITY 

Concrete is a poor conductor of heat 
Subjected to a high range of temperature, 
conerete gives up part of its water of 
combination and becomes a much poorer 
conductor of heat than before Hence, 
there is but little danger of the tension 
steel in a beam giving away when well 
After an ex- 


protected by concrete. 
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amination of fireproof buildings in the 
path of the Baltimore fire by a committee 
of experts, composed of H. B. Parsons, 
M. Am. Soc. C. E., S.C. Weiskopf, M. Am. 
Soc. C. E., and Carl Grieshaber, the con- 
clusion that 
surpassed all other materials for fireproof 


was reinforced concrete 
qualities. 
DURABILITY 
Forces of nature, no matter how severe 
Sub- 


jected to severe tests of acid fumes and 


have but little effect on concrete. 


high temperatures as was the case at the 
fire in the Pacific Coast Borax Company's 
plant at Bayonne, N. J., concfete showed 
but slight signs of deterioration. Edwin 
Thacher, M. Am. Soc. C. E., 
the 
Congress, points out a number of tests 


in a paper 


before International Engineering 


that show that steel properly protected 

by concrete will not deteriorate 
ECONOMY 

reinforced con- 


In shop construct ion 


crete is from 1o to 20 per cent. cheaper 


than a similar design of fireproof struc- 
for 


cost item 


the 


tural steel. The largest 


concrete construction is forms It 


can be readily seen that any decorative 
work adds materially to this item—w hile 
the itself 


artistic cornice than in any floor or beam 


concrete costs no more in an 

the mould in which it is placed requires 
the empoyment of highly payed skilled 
labor in its manufacture. Compared 
with slow burning vy pes of construction, 
the the 


country. In reinforced 


costs vary in different parts of 


some sections 
concrete can be built for almost the same 


figure as slow burning construction. 
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EFFECT OF FIRE ON STRUCTURAL 
STEEL. 


It seems almost incomprehensible that 
in the modern structural steel machine 
shop there is_ sufficient inflammable 
material to case a destructive fire. It 
is true, however, that but very little fire 
is necessary to make a structural steel 
member give away when under stress. 

Fig. 1 shows a modern machine shop in 
the Pittsburg district, constructed of un- 
fireproof structural steel and equipped 
with modern fire apparatus. 

Fig. 2 shows the same shop two days 
later, a mass of ruins that can be dis- 
mantled only by the use of the cold chisel 
and sledge 
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EXAMPLE OF REINFORCED CONCRETI 
MACHINE SHOP CONSTRUCTION 

Taylor-Wilson Mfg. Co.’s plant at 
McKees Rock, Pa The ruling factors 
in the design of the Tayvlor-Wilson Mtg 
shop were 

Firstly. It should be an absolutely fire- 
proof building 

Secondly. It should be built at a mini 
mum cost 

Thirdly. Provision should be made for 
heavy cranewavs 

Fourthly. The design should have some 
artistic value 

SKETCH OF FOUNDATION 


The shop is 160 feet long and 102 fet 


wide, and is carried on a series of founda 
































tion piers running down an averag f 
12 feet to hardpan. These foundati 
ert 11 e ar 1 the 
In the rea ‘ ldit hich i 
swam} v1 l ! 
feet In pl 
center i 5 ‘ 1 é vice 
leantos 18 feet on one side and 20 feet 
wide on the other 
( ATA 

The entire building 1 1 is carried 
four rows of colu [wo outside 1 
of 12 inch juare 1 two inside row 
ol 1TX< ilar lu 1m 1! lia eter 

Fig. 4 the method used in the 
constructi f the lds for the 20-in« 
circular columns [These moulds were 
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formed of 16 gauge galva ized iron and 

were very satisfactory, giving a perfectly 

true and smooth surface. The column 

reinforcement consists of four vertical 

rods to which were attached a series of 

hoops 14 inches wide and 4 inch thick, 

: spaced 4inchesapart. In this connection 

~~ ra it might be well to state that the vertical 
rods are considered useless as far as carry- 

\ ing the load is concerned, and come into 





' \ play only when the column acts as a beam 


; = ——— : 
2014 + } T 
; LJ due to eccentric loading. The theory 


of this design is that compression is not 
\ No.16 Gage 
d . Galv.Shvet Steel 


2 '¢"Bolt 











a stress in itself, in reality failures by 
compression are failures by secondary 
tensional stresses within the material. 









2x4" It has been found by a long series of tests 






Section A-A 
Side Piece Removed that a column failure is always due toa 







45° Cast Washer for "Bolt tendency of the concrete to bulge, con- 
: : 6 unl ' 
sequently the strength of this design de- 


pends above a certain loading upon the 





























Section A-A strength of the bands encircling the con- 
— crete. Unit stresses as high as 10,000 
a : 
pounds per square inch have been de- 
y | | .. he veloped without sigrs of failure. These 
} | | ~ 13 a a a 
| |} wile bands are rigidly attached to the verticals 
| —14" n “ . ° ; . 
1 ¢"Bolt g for spacing and have a projecting fin that 
A— }_ jf | 4 “4 holds them to the proper distance from 
be | a the form. 
| i. | on ’ . 
7 || rT a Where the column runs into the beam 
9 Dn ° ° . ° 
it will be noticed that the area is increased. 
TT The reason for this is that higher unit 
stresses are allowed in the hooped column 
eran i | I | ; | ; nes 
—}-pababeifd Ne EH COR WII Qi rr than in the beam, so it is necessary to 
; increase the area at the junction. 
i¢" Space 9" . . 3 
— . BEAM CONSTRUCTION. 
: = : ' Fig. 5 shows the main beam of the 
‘~ Is] a building—the crane girder. This girder 
| 3 | in *, ae 1 : a 1 "7 _ - - ane 
I 2 was designed for a 30-ton crane and spans 
| 2 20 feet between the circular columns. In 
| 2 section the beam is 18 x 36 inches, and 
tT n has an upper flange. This upper flange 
takes care of the thrust due to the cross 
| c 1 
travel of the crane. 
= 
Fig. 5 shows the reinforcement, prac- 
Detail of Joint ; a : Ie 65 
tically in the form of a Pratt truss running 
FIG. 4A. FORM FOR 20-INCH CIRCULAR COLUMN. * lates eee Cin cabin Sen tenn 
bra har 
9 CA\ CA i | i A 
eek i; 
o\ be y | to > ie 
4-9") “< I yma 7 , Section 8 
% \% we \2 - Sect Crown 
\ t 2, gectio® : t 





Detail Showing Arrangement of Steel in Roof Arch 


FIG. 6. TAYLOR & WILSON MACHINE SHOP, MCKEES ROCK, PA. REINFORCED CONCRETE 





















































































Covering the main aisle 
feet 
inches thick at the crown and 


spanning 54 
a concrete arch was constructed 4 
1o inches 
at the haunches. 
ARRANGEMENT ARCH. 
Fig. 6 shows the arrangement of steel 


OF STEEL IN 


in the arch. This reinforcement consists 
of 23-inch bars 9 inches on centers, run- 
ning across the arch. Running up and 
down the roof, laced between the {-inch 
bars, are a num’ er of strips of band iron 
1 inch by } inct,, arranged so that in case 
the rods at the intrados and extrados act 


in compression there will be no danger of 


naturally be developed in such a large thin 
area—expansion joints were made every 
The entire arch was 
the coldest 


winter 


10 feet in the arch 
constructed during winter 
Although 


not 


months construction 


in concrete is conm:monly considered 


good practice among engineers, we are of 


the opinion that cold weather is the most 


advantageous time to handle this class 
of work. The reason for this statement 
is that when temperatures are low the 


aggregates of concrete are of the smallest 


volume and contraction due to tempera 


ture stresses is seldom found on work 
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are in the torm of loops bent up at the bucking. This design was based upon irried Out in t nte1 Cracks seldom 
ends to take care of the shearing stresses the elastic theory, using Cains’ method develop trom expansio1 almost entirely 
The advantages of this loop are that it is Fig. SA-8B, showing work during con I ! i 
self-supporting and utilizes the material struction Fig. SB shows the status « P? ; | 
economically While a great deal of the work, January 2, 1905, with arch ec I t e heating 
metal is necessary at the center of the roof partly completed Fig. o show 1 I rk f1 ee 
span to take care of the tension, due to inside view during construction, crane ing durit ructior A s\ 
bending moments, these bending stresses girder and supporting columns tem of heati vasi lled 
lecrease toward the supports and the DESIGN aT THE HAUNCHES. Any I et rh 
same metal section is not required at the To take care of the thrust of the arch that doe t le ture ell 
bottom of the beam, so 1s utilized to take tie rods made up of two 3-inch by 24-inc! heat ik nsidered. | 
are of the shearing stresses. For suq Vj‘, angle irons were used, spaced lute CSSt rete sl 1 
porting the rods and keeping them spaced feet apart These tie rods were bolted be lt ‘ klv. ¢ rete 
properly and away from the form a little to two 1o-inch 1s5-foot channels back to that r t not 
device stamped from sheet metal is used back, shown in Fig. 1 The channels be protected fr reezing | e of 
This spacer is notched out and parts bent distributed the load, due to the thrust alt The re t 1 
down to support it—leaving openings to between the rods. A light skew batk alt and air corrode steel quick] nd cor 
receive the bars. It was found to be far casting was placed in the upper channel crete, especial oncrete placed in the 
better than any system of concrete block to act as a spacing member for the roof winter, is liable to be somewhat porou 
support for the reason thatit held the bars rods and to transfer the load to the tie and air ill get The heating yster 
rigidly in their proper position. rods To take care of the uncommonly by meat of live team yet wa ver\ 
ARCH DESIGN. large temperature stresses that would satisfactorv and no bad effect were ex 


penenced from frost 


IN GENERAI 

On the front elevation of the building 
the concrete mouldings about the arch 
windows and the cornices are tinted to a 
dark red color that has a very pleasing 
effect to the eve in combination with the 
dull grav of the concrete 

The side elevation is almost entirely 
taken uy indow The hght inside 
the shop is nearl good out of door 

Fig. 13 sh t ecti ith crane 
in place, giving general dimensions of 
beams, columns, et 
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FIG. 8A, REINFORCED CONCRETE BUILDING IN COURSE OF CONSTRUCTION. 














FIG. 88. REINFORCED CONCRETE CONSTRUCTION. 
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Flow of Air and Other Gases, with Special Reference to 
Small Pressure Differences—II. 


BY SANFORD A MOSS ’ J 


DERIVATION OF FORMULAS FOR SMALL PRESSURE DIFFERENCES 


’ , We may write (2) in the form 7¥,/1 
We may write (1) in the form : sia we ; | _ 
id ie a — 
4 AK ( K } / , 
] J - I r/iIN - . 
“3 : J ty =e ix Expanding by the binomial theorem t] } me 
\ { \ ' 
. ; before 
Raising (1 — x) to the power (1 1 A ~~ . , | , 
Sa i { \ ‘ 7 - 
by the binomial theorem, and making a <i ibis : ‘ cat () ( 
, Substituting this relation in (5) we oN! : 


second approximation by neglecting 


, have an expression for velocity in term 
powers beyond the second, since x is : I 
, : ot th nsity in the low pressure region » 
small quantity in this work, we have " : foe By ibs ng tor y¥, ‘ 
4 ; / ( ) 1 introdu he ilu 


By substituting 519.57,7?./14.7/. fo 
y, we may obtain expressions directly in \ 
- terms of the lower pressure and tem 


A , ture. These arc the ones most convenient ( ) 
in Pitot \ 2 


it tube work 





75 vy het I proxima ( ré Lor 
vel 1 den ) and (8). How 
| ( ( I ré in be ol 
} 1 < 1 T | ‘ eTa ‘ T ( ’ T 
d ree rod ‘ 

} \ ny heoret nd 
. \ a 
| ; \ ting Owe ‘ 1 thi eco! 
| } 
9 ] 1 ( h ( ( I ak 
\ ) 
x rived I and 
‘\ } ; 

















oe — ‘ alahidll “y _ a 
? } 
i r ce i¢ 1] ( 
/ 
/ ré ! cl n torn i up 
r - Fit-to 10°15 lb. . } { 
¥ t he reate r ire difference tor 
} 1 ‘ ed r) 1 for 
ind eT ( To. h | Kx ? the 
FIG. 10C.* SECTION OF SKI \CK CASTING \ neig] rhood of For cases where A 
rreatl aifier I , tl ‘ I 
— - ] 
A read ed ! uy to 
{ ise her equ 1 ir greater 
| that ' tor w ch ¢ Ss 
| 
. 
| | , % ‘ tren 1iul del he 
= pt re difference ra t he lifference 


Detail of Roof Construction between values for discharge viven bv (9) 


FIG. 10D. SKEWBACK CASTING ease aes 
pract i purpose ma bye used in 
place of (3) for pre ire differences up to 
; The fluid when in the low pressure the maximum ones for which appli 
NN 7 J f 4 K =_ it K region where the velo-ity is |’, has the cable Bossinesq tirst pointed t1 out 
P density y,. The volume discharged at some years ag The fact 1s important, 
4) . , , , . . 
this density is V, a/144cu.ft. Hencethe but has been little known 
$v making use of the we ther- 7 , - 
king use of the well-known ther volume in cubic feet of free air or tree gas For case vhere x is a small quantity, 
modynamic relation ; eee ; ee 
1S we may make ll further simplifications 
\ r / 144 P, ‘ n the dischary: formula Let us con 
‘ . : — , this becomes a > , 
pf Kk \ J "nf; D=V, der the torm vith x le than 1 
, e ‘oe S y : 
+4 ‘0 r. / i quantity ind for all 
, 1 P Pol I vast kK ery nearly 1.5, so that 3/2A 
V.= 2g 144 (f, 2 { +4 ot &) In the same way that (6) was obtained : H 4 } 3 
“ 4 r AD is 1 rly 1 ence (3/2K iS eX- 
\ Y, ( 2K \ we obtain: re a a ee 3 1) ae 
trem mall and may be omitted wit! 
1 ) yc ec «a , - - 
By substituting 519-5 Ya P [4.7 iF s 1 ¥ (1—22 A ) {8 out any error | r air and many other 
for ¥, we may obtain expressions direct], gas 1/K 711, and (3/2K i 
n terms of the greater pressure and By substituting for | » and y, from (4 » 066s. If x has the maximum value we 


temperature. and (8) in (7) we have: i\dmit,o to, the omission involves the use 








408 


of 1.0000 instead of 1.0074. This may 


give an error of 3/10 of 1 per cent. in the 


value of D, for the value of x=o.10 and 


As 


fact, even these errors are probably not 


less errors for smaller values an actual 


omission seems to 


caused, as the slight 
neutralize some of the approximations 
involved in omitting higher powers of 
Hence we have: 
D=a é 1 P,P, (ro) 
NJi4414.7 % 7, "5 

(10) is our final expression for discharge 
of a gas for moderate pressure difference 
This expression gives numerical results 
identical with the exact equation (3) for 
valuesof x uptoabouto.1o. The true test 
of anexpression derived by making ap- 
proximations is a2 comparison of numer- 
ical results with the exact equation, and 
equation (10) stands such a test very 
well 

An equation having the same form as 
(10) was given by Fliegner many years 
ago 
and not rationally, and did not give its 


However, he derived it empirically, 


limitation to moderate pressure difference 
Derivations of equations simila1 to (10) 
are often made by neglecting wholly the 
variation of density, and working as if 
with an incompressible fluid. The form- 
ulas above given are practically as simple 
and much more exact, and applicable for 
Formula 


greater differences 


(1o) in particular is in much better shape 


pressure 


It has exactly the same form as when the 
the 


pressure given as 7”, in (10) comes out as 


density variation is neglected, but 


P, if an incompressible tluid is assumed 
In fact the 
exact value is even very slightly less than 


giving an appreciable error 


P.,, so that there is no reason whatever for 

=; ? Py . 
using P, From. the 
derived, the formulas of the following 
collection may be derived, by substituting 


formulas above 


numerical values for constants, trans- 


posing units, etc 
FOR DISCHARGE OF 


PRACTICAL FORMULAS 


AIR AND OTHER GASES 

Notation giveninlastarticle. Velocity 
in high pressure region always assumed to 
be negligible. Theoretical values are 
given, and proper coefficients of velocity 
and discharge must be prefixed in many 
Formulas refer to cases given in 
Fies. 2, 2% 3. last See 
figures for principal notation 


cases. 


and 4 in article. 


1. Exact Formulas for Velocity, etc., 
with pressures of Any Magnitude 
P,-P 
(For i “ or x greater than abouto.5 
1 
see remarks below.) 


1. For any gas: 
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%/1= (P, ‘P,) ” 
1—I/K 


2. For air: 


‘ 


V,=109.04 V1, 31 


V,=109.04V I, - T, 
Fa ip =(P, P, >o-28° 
Y = (P, 'P,)' 711 
The above formulas hold for Pitot 


tubes, Venturi meters and purely con- 


vergent orifices, only for cases where 
Pi fs ce 
or x is less than the ‘‘critical 
P, 
value.’’ This is 0.4728 fur air and many 


gases for which 1 /K=o0,711, and 


K 
l ( ; ) K-t forany gas. For 
A+1 


v greater than the critical value, the for 
muias hold only for nozzles which have 
a divergent portion succeeding the con- 
vergent portion. Then the area a, of the 
end of the nozzle, or mouth, must have the 
following ratios to the area a of the min- 
imum section or throat. 


) _- . kh , 
A I 
\ N+ 
PP. %3 
(3) 


For air and many gases for which 1 /A 


For any gas 


$1 A 


=0.7I1! 
a, °o 20070 
a P., . ( P, yo 
NSP, P, 
rl. Lxact and Nearly Exact Formu- 


las for Discharge, with Pressure 


Difference Less than Critical Value 


(© 
P 


P, ‘ 
“or x must be less than about 0.5 ) 


1 
P a P 
. ” 
3. Discharge for any gas: : “or, 
P, 
must be less than the critical value 
K 
I ( — )K t. For air and many 
K +i 
' ms P,— FP, 
gases with :/K=o.711, > £ or 3 
1 
must be less than 0.4728) 
Exact formulas 
D=s54.91aP, X 
op { (3 ) A (= ‘hel 
} q ) ) 
N 7, (XP, P, \ 
W=% D 
Nearly exact formulas, for air and 


many gases for which K is in neighbor- 
hood of 1.4: 


a A 
D= 0.6685 es oe 
% N P, ( :) 
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; . ro-f, 
t Discharge for air: = or 4 
} 


must be less than 0.4728 


Exact formulas: 


af, P.. ’ am 1 
D = 26.76 ( ) ( >) 
VIN r Py 
aP P 4 P. 1°71 
W=2.044 2 . 
Vite? 


Nearly exact formulas 


rs) P, 


D=8 749a \ le 


P..)/P, 


KY P., -— 0.0665 (P, — P; 
W =0.6685a V y, (P, - 


c.0663(P, — P. 


Pst. 


< i 


VP, 


D=14.37760V'(P, 


VY P, — 0.0665(P, — P, 


W =1.0984aV (P, — P,)/7, 


V P, — 0.06605(P, - P,) 

(11, Exact Formulas for Discharge, 
with Pressure Difference Greater 
than Critical Value 

P,-P 


, 


1 
In order to secure complete expan- 
with 


* or x must be greater than about 


0.5. 
sion the orifice should be a ‘‘ nozzle’ 
a divergent portion succeeding the con- 
vergent portion. However, the discharge 
is not affected by these considerations, 
and the formulas hold whether or not the 
divergent portion is affixed. If there is 
a divergent portion, a is the area of the 





“throat’’ or minimum section 
yj) ) 
iscl f , gas: s "3 
= ee eel 
5. Discharge for any gas: (~~ >-—~or 
om) 
must be yreater than the critical value, 
kK 
a | = )K I For air and many 
K 
P, P., 
gases with 1/A 0.711 —— © x 
4 
must be greater than 0.4728. 
D =s$4.910 
P 2 IK 
(). oa? 4 
y at » 
v7, \ 
W =7,D 
For case of air and manv gases for 
which 1/K =o.71I1, 





D=14.315aP, V ‘p/1, 





pP P, 
6. Discharge for air ( - orx 
F, 
be greater than 0.4728 





must 
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D =6.976aP,/YT, t1. V locity for ait or any gas, in terms 
: of actual density 
W=0.5330aP,/VT, | “er 
Ve 00 26 an Bars 
; ; . ns | S.c2i¥ 
/I Approximate Formulas for Velo- 
city, with Moderate Pressure 12. Velocity for air and any gas, in 


f te - f tomner “o> 
Difference erms of temperature 
16.19V Tx /7, 


For any gas: V. 
Density difference appreciable 


, For air: V,=58.58V Ta 
or x must be less than about o.10 

7 Velocity for any gas V1. Approximate Formulas for Dits- 

In terms of the greater density charge with Moderate and Very 

r, P. ) Small Pressure Difference 
-- iat Y, (: i P 
For moderate pressure difference, ° 
V,=96. 26 [} . ) : . : — - 

- QO ok x x less than about o.1ro, formulas 
must be used as given below. Density 
In terms of the greater temperatur difference is appreciable, For very small 


than 


cc 


) pP 
/ 1 \ I : : 1 - 1 ? ’ 
10.190 i 4 pressure difference if 
t > 
N 2k / 


r s , 
about 0.01, temperature, den*itv, et: 
In terms of the lesser density: ' ca ‘ Sas P 
may be either initial or final, the differ- 
F ence being inappreciable That is, P, 


[’, ¥, H, may be used for P, T, 7, H,, and 
convrsely, no distinction being made 


J 
»=96.26. | H]. ( , ) between subscripts 1 and except 
NO? 2k for value of P, P 
In terms of the tesser temperature 
P 13. Discharge for any gas 
Vv» I TX 
: : : }) ;.974a% PA. Pa)! T Ve 
taf? “)) ir. ~)| : 
: W =3.974aV ¥,P.(P are 
N\ Yo [ . / : kK P, ' 14 Yo! 2 I ! I . ; 
+ 7 a iF 
8. Density and temperature for any D 6685 2(p ] 
: 5 ) 1 
gas mwN re 
e/a 5 v/s at °o.608say 7,P AP; P, } 
l,/T,=1 (i 1/K)x 
14. Discharge for air 
». Velocity for air 
é D=14.377aV PP, -P,)/T, 
In terms of the greater density “ 
. Vip Pe ’ W=1.098,;aV P,(P,—P,)/T, 
V,=96.26V (P, -P,) (1+0.3555%)/7, : . 
D 2.145a2V P,i iP 
96.26V H,(1 +0.3555x) ¥ 
, a oO 16301d?% Pi i 
In terms of the greater temperature ‘ 
. ; = If the lesser pressure 1S atmospheri« 
V.=58.58¥ Tx(1 +0.3555% , 
D=1.5036d2V B i/T, 
In terms of the lesser density 
IV =0.11488a2V B 1 
V,=96.26V (P, — P,) (1 —9.3555x) /7, o.11488d?¥ | iF 
If the greater temperature is 6c’ F and 


96.26V H,(1 —0.3555%) 
. = 7 tb. sq. in 


if the lesser pressure 1S 14 


In terms of the lesser temperature 29.92 inches mercury 
| 58.58 V 1, (P, P/F. 1D) =o .23609a2V 7 
\ 3555(P, P,)/P, I »7570:V i 
io. Density and temperature for air 
¥,/7 { —O.7114 VII. Exact Formulas for Liquia 


liquid 
] Approximate Formulas for Velo 1, =90.20 l Psy 
H 


Differ ence D ° 668s5a¥ (P -P, Y 


r anv 


city with Very Small Pressure l,=8.02:% 


Density difference negligible : : i 668sa\ VP, - f.¥ 
Pp . 
or x must be less than about o.o01 16. For water, densitv 62.4 I ‘ 
Temperature, density, et may be cu. ft 
either initial or final. the difference being | 12.186V | j 
inappreciabl That is, PTyH may be 
_ ) ® S40 i\ / / 
taken as either r. T, 71 Al, or / » T< Yo = 
except for value of P, —P, a = 281aV¥ rs } 
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COE! CIENTS OF DISCHARGI 
As already s 1. the value ven in 
the above formu for ve vy and d 
charge 1 be utiplied s for 
in or nce nded a proach 
TI > 1S i Fel Ta Vaiu in i rave ol 
values ¢ ne rious ¢ erimenters 
and n ( t n\ ven cast 
within tw hree per cet No accu 
rate nd « te set ol Lue has ever 
been published for orifice th rounded 
approach 
Prof, R. J]. Durley, of McGill Uni 
versity, Montre pubushed an account 
t a caretul and tem c set of ex I 
ments on coeff ! of discharge for 
orince in thin pilates, in /? 1 ns 
1 1) I [ ij 
1gO5 He found that the coefficient 
varied slig] 1 the orifice diameter 
ind head A table of Prot Durley 
' en. The plates used 
had a thickne 571 inches, and the 
rifices were circular and always precedid 
1 passa ire t) it ne ¢ ince 
velocit wa ne l The tempera 
ture is found have » ork n the 
coett ent ot d harge ind he ed 
charge varies in ly h the lare 
root of he al { em perature iS 
heory pr 
Dia of Pressure Difference in Inches of Water, 1 
(jr ce 
if 
Inehe lis ! 1 in >in 
Ys 0603 O 606 OoOLO OOS Ooo 
4 0.602 0605 O 608 O6oLO OOS 
] Ooo! 0603 O605 0606 oO6o7 
14 O60! O60! Ooo2 O603 oO6o3s 
2 O6000 Oo00 Oo00 O600 Oooo 
24 0.599 0.599 0.599 0.598 0.598 
; 0.599 0.598 0.597 0.596 0.596 
34 0.599 0.597 0.596 0595 0.504 
j 0 5908 0597 O505 0504 O593 
1 0598 0596 0504 O5903 Oo 592 
rABLI I COEFFICIENTS O} DIS 
CHARGI FOR ORIFICES IN THIN 
PLATES, ACCORDING ro 
PRO! kk J. DURLEY 
MEASUREMENT OF AIR FROM FANS, 
BLOWERS, ETC 


The above formulas and the coefficients 


established Professor Durley give a 
1eans of accurately measuring quantities 
of air which can be discharged through 
orifices of le than 44 in, diameter, with 
heads of le than 6 in. of water More or 
less accurate knowledge of the ubject 
ha existed in the past but the experi 
ments of Professor Durley place the mat 
ter upon a mucl suunder basis than has 
previcusly been possible Che process of 
1easuring discharge is exceedingly simple, 
and th re ymnable care in taking obser 

tions.and ‘ e ol the above tormulas 
nd a el Treat ac ira ma be 
ybtained Me rements by meat f 
rifice r lin bad repute 1 
vith th lefinite information tl 

ne ranvt 1 for this 

The pt ng measurement 

\r rifice f the T er 





thin 


size is to be carefully bored in 
thick or thereabouts it 18 
the 


differs somewhat from the value used in 


plate = in. 


probably not serious if thickness 


Professor Durley s experiments, parti 
ularly for the larger orifices. The exact 
average diameter of the orifice must be 
carefully found 


The 


nlate is to be fastened to the end 


of a tube, pipe or gaging box of some 
kind, through which the air may be 
discharged into the atmesphere. The 
area. of the tube must be considerably 


greater than the orifice area, in order to 
avoid disturbance of the flow Professor 
Durley recommends an area 20 times the 


orifice area for absolute satety An area 


somewhat less would not be verv serious. 
The box must be of such length, and baffle 
plates must be so placed near the inlet 
that no violent currents disturb the flow 


near the orifice 
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and the average value, 14.7 pounds square 


inch, or 29.92 inches of mercury, 
assumed if near sea-level For very 
rough work, the initial ‘temperature 


measurement could also be omitted and 
the value assumed 
formula below 


| he 


illustrations should read 


Ikrratum page 369 


tiie 


Ball Bearings on Machine Tools. 


BY R WILLIAMS, 


rolle r bearings on 


ball 


machine tools having 


The use of and 
parts rotating at high 
speed has been reduced somewhat of late 
years due to many failures of designers to 
the the 


formulas which have been developed by 


appreciate value of empirical 
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Flat-plate thrust bearing, d — 0.125 0.19 PD 
Three-point thrust bear- 

DE cave putea. aekeee d 0.145 0.18 LP 
Two-point race thrust 

bearing ..... d 0.0624 0 167 / 


f 


The above data may be safely taken 


guide in design as they have been repe 


trial at 


edly checked by experimental 
actual 

The use of ball bearings on hand-pows 
On 


the 


use, 


t natural 


course 


drill 


. 
OoOIs 18 of 


quite 


blacksmith recently designed by 


Buffalo Forge Company which came ut 
der my notice, it was seen that the bal 
thrust was placed, as shown in the halt 
me, lirectly n top ot th ligh-spet 


i 


spindle, separating it from the feed screw 


In this respect it differs from many ap 
plications of ball and roller bearings t 
drills, the balls sometimes being placed 1 























A U-tube of the ordinary type, with tests both experimental and service, show- | 
the legs filled with water (or some sort ing the relations between pressure, speed | 
of hook gage, if the pressure difference is diameter and number of balls, etc. With 
very small), is to be connected so as to a properly designed and constructed ball 

b. 

Head d, Diameter of Orifice in Inches 

Inches - 

a 0.3125 0.500 1.000 500 =2.000 2.500 = 3.000 3.500 4.000 4.500 5.000 

Water. ' 

‘ ' 
4 0.00114 0.00293 6.0117) 0.0263 0.0468 0.0732) 0.105) 0.143. O187 0237 0.292 

1 0.00162 0.00416 0.0166) 00373 0.0663 0.1034; 0.149 0.202 26 0.334 0413 

14 0.00199 0.00510 0.0203 0.0457 0.0811 0.127 0.182 0.248 0409 0.505 | 

2 0.00231 0.00590) 0.0235! 0.0528 0.0937) 0.146 0.210) 0.285 0471 0.582 

24 0.00259 0.00662 0.0263! 0.0591 0.105 0.163 0.235 | 0.319 52 0.649 

3 0.00285, 0.00726 0.0289| 0.0648 0.115 0.179 0.257 | 0349 0455) 0.575 0.710 

34 0.00308 0.00786 00312; 0.0700 0.124 | 0.193,' 0.277) 0.377) 0491) 0.621 0.766 

4 0.00330) 0.00842 0.0334) 0.0749 0.133 | 0.206 0.296 | 0.402 é 0.663 O817 

44 0.00351) 0.00895 0.0355! 0.0794 0.141 0.219, 0.314) 0426) 0.556) 0.702 0.865 

5 0.00371, 0.00945 0.0375) 00838 0.148 | 0.231 0.331) 0449 0.586) 0.739) 0912 

5} 0.00390, 0.00993 0.0393 00879 0.155 | 0.242 0.347 | 0.471) 0613) 0.774 0953 

6 0.00408) 0.01049, 0.0411) 0.0918 0.162 | 0.252; 0.362| 0492) 0640 OSO8 0995 

TABLE 2. CORRECTED ACTUAL DISCHARGE IN POUNDS PER SECOND, 60 DEGREES F 


INITIAL 


CIRCULAR ORIFICES IN 


give the pressures above atmosphere on 
the side wall of the gauging box just in 
front of the orifice. Great accuracy must 
he had in the pressure measurement, and 
next to the orifice diameter measurement 
it is the most important thing in the work 
The temperature of the airin the box in 
tront of the orifice must also be tound by 
means of a thermometer. This may be 
ixed in the box so that the bulb is with 
in, and the stem projects through the 
wall The 
need not be of great accuracy, as it has 


temperature measurement 
but slight influence in the formula 

The only measurements required are 
the barometer reading, orifice diameter 
and the pressure and temperature of the 
air just before it enters the orifice. From 
the values of the two latter at any instant 
the flow at that be 
found by means of the above formulas 

Table 


ley's paper, and gives the actual discharge 


rate of instant can 


is copied from Professor Dur 
for some cases, as computed by the proper 


For 


table, the discharge may be found without 


formulas cases covered by the 


computation For other cases, 


The 
call for the barometer reading 


compu 
formulas 
How- 


ever, for rough work this may be omitted 


tations must be made. 


TEMPERATURE 14.7 POUNDS SQ.IN. OR 29.92 IN. BAROMETRIC PRESSURE. 


PLATE 0.057 INCH THICK. 


or roller bearing for reasonable pressure, 
the work absorbed in friction is so small 
a percentage of that transmitted, that it 
is entirely negligible. Nor is the construc- 
tion of the bearing the part of least im- 
portance; it is 1f anything the most dif- 
ficult of the two problems. The diameters 
of all the balls or rollers must be exactly 
the same and the contour of the races 
must be very accurately ground to a tem- 
plet. The speed of rotation may not be 
carelessly chosen either, for at about 2000 
revolutions per minute, chattering is lia- 
ble to occur; nevertheless this can be re 
duced by the use of a suitable lubricating 
oil. The load or pressure on a single ball 
Is not as great for good service as was 
As given by Stribeck 


load 


formerly supposed 


in “Ing. Taschenbuch,” the greatest 
ona single ball 
total load & 5 


No. ot bails 


in an annular bearing when the number of 
balls ranges from Ito to 18 

With regard to the relation between the 
ball diameter d, and the shaft diameter D 
the results of experiments made by sev- 
eral of the ball bearing companies in this 


country indicate as follows: 


BALL THRUST BEARING OF BUFFALO DRILI 
a race on the bearing of the feed screw 


nut, which moves but intermittently and 


very slowly. 


Among the improvements inaugurated 
at the New London Marine Works 


under the management of President Hyde 


lron 


are two rooms which have been fitted up 
near the entrance to the yard as a lounging 
place and headquarters for masters, en 
gineers and other officers of vessels lay 
ing up or repairing at the works. These 
rooms have a good outlook over the yard 
and harbor and will be kept heated 
throughout the winter season, and all the 
principal nautical and engineering 


An invitation is extended 


papers 
will be on file 
to all yacht and steamboat officers visiting 


New London, whether doing business with 


the iron works or not, to make use of 
these rooms at their convenience 
It takes from 18 to 28 minutes for trains 


to pass through the great Simplon tunnel, 


whose length is in the neighborhood of 12 
quickest journey is made by 


the 


miles lhe 


the southbound ei trains, and 


ectric 
through 


] 1 


mgest time taken by northbound 


expresses hauled by steam 
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Carwheel Grinder. 

The half-tones and line 
lustrate a new carwh grind 
the Norton Grind ne Com] 


cester, Mass., this machine being one o 
pair furnished to one of tl 


railroad ompanies in thi country 





While chilled carwheels for 

vears | een grout the 1 
' , 

macl ver ly emp i 
have p iced whe tl t] , 
i¢ Tike \ re ( te 
I nd ‘ centri \ 
panv p rch neg CS nes 
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idly It is probably true also that the 
running gear of the tr will be longer 
ved 

The grinding machine illustrated is 
rigid design irranged with s¢ 
contained over] works, permitting the 
massag ) I 12 

ec Cary ( Ss ( ( 
earme \ t lt 

lent fro | s tl the 
cn r t trom 
Cepre 1 \\ 1 ‘ 

ew 








in view the grinding of ordinary car 


wheels to a degree of accuracy that will 


and it 


able that these machines will grind, com 


equal fine machine work, is prob 


mercially, carwheels that will not have 


an error from roundness and concentri 
city of over 0.002 or 0.003 of an inch. It 


is to be expected that railway trains 


equipped with such wheels will show a 
marked improvement in the way of steady 
and quiet running, and that when the 
hundreds of thousands of wheels that are 
Inning er the diff 

vear ire considered, the effect up tin 
rails d roadbed will be quite marked, 

that th ‘ not deteriorate as rap 


FIG, I CARW HEEL GRINDER 


Che carwheels and axle are driven from 
the center by a worm and worm wheel, 
an opening being left in the revolving 
journal of this worm wheel and a segment 
o7 the worm wheel being removable to ad 
nit the axle (he carwheel runs on its 


own journals in ordet as much rigid 


ity as possible may be obtained, and that 
no account need be taken of center hok 
that mav be injured by long use, as it 1s 
intended to grind wheels that have flat 
spots whx t rnals may | worn 
more or less eccentric with tl enter 
holes, and this grinding is to be done, in 
miany cases, witl t re-turning r re 


crinding the jou 


tion 
whi 
pres 
I 


ixle al 
tl pe 
that | 
1S 


this 





bearn 


ituratec 
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witl 





} 
j 
} 
iy por 
+} tele 
) ‘ 
] 
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to 


on the Norton regular grinding machines. 
Che 
slide that has a movement parallel with 
the 


mounted on a slide base which rests upon 


wheel slide is mounted on another 


the face of carwheel, and this is 


the base of the machine. This slide base 
is pivoted and enables the user to adjust 
the traverse of the grinding wheel for a 
different 
The slide operating parallel with 


number of angles of carwheel 
faces 
the carwheel face is immersed in oil in 
order that there may be no possibility of 
roughing up or sticking owing to the fact 
that the slide travels exceedingly slow and 
has a very short movement. Care of this 
slide is thus removed from the operator, 
as once supplied with oil it will operat: 
for a very long time without attention 


Che slides moving parallel with the fac« 


of the carwheel are arranged for auto 
matic traverse. The operator may also 
move these slides short distances by the 
hand wheels. 

There are two clutches, one at either 


side of the driving gear which is shown in 
the center of the front view, Fig. 1, one of 
these clutches being visible in the photo 
graph. The vertical handle shown at the 
right of the clutch is used to throw it into 
The clutch 
gagement automatically by a mechanism 
The 


clutch actuates a worm which in turn ro 


engagement. is locked in en 


inclosed in the case near the handle. 


tates a worm wheel which is mounted on 
a crank shaft, the shaft moving the slide 
a distance of two inches. Two small 
handles may be seen, one at the left and 
one at the right in front, the right-hand 


one being partly obscured from view by 


the hose. The raising of these small 
handles will cause the slide to stop 
automatically when in its extreme position 
toward the flange of the carwheel. Now, 
if the operator adjusts the slide so that 
there is proper contact of the grinding 
wheel with the flange of the carwheel 


before throwing in the clutch for the tra 
verse of the slide, it is evident that inas 
much as the slide has stopped automatical 
ly at its extreme position toward the car- 
wheel flange, there can be no danger of 
a greater cut against the flange when the 
clutch is thrown in, than the operator ex 
pected. It is also arranged so that the 
operator cannot stop the slide traverse at 
any other position of the stroke; this is to 
prevent any misunderstanding on his part 
as to the relation of the grinding wheel to 
the wheel flange when he is adjusting the 
hand wheels 

Phe 


is by a 


stopping and starting of the work 
end of which is 
the 
The mechanism is so arranged 


lever, the lowet 


visible in Fig. 2, between two car 
wheels 
that the operator can stop the rotation of 
the worm and worm wheel at exactly the 


right position for putting in or removing 


the axle 

The screws fot moving the slides as 
well as the nuts in which they run are 
massive the worms driving the worm 


wheels are immersed in oil and, where 
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necessary, everything is covered with 
heavy guards to prevent breaking and 


interference 

The machine is provided witha pump 
having a capacity of 80 gallons of wate: 
per minute, 40 gallons for each wheel 
The base that 


conducted to the settling tank in the cen- 


is so constructed water 1s 


ter, wherever this water may be d 

posited by accident or otherwise \ 
large tank is placed in the found 
ation under the machine and from this 
the pump draws its supply The ma 


terial removed by the wheels in grinding 
flows with the water into a large settling 
tank which can be removed by the over 
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Starting a Shop—-Some Advice and 
Suggestions for Mechanics Going 
into Business. 


RY ENTROPY 


Whether times bad, whether 


is plenty or t 


are good or 


money whether jobs are 


ry 
ght, 


scarce or plenty, there are always men 
leaving the shops that have sheltered 


and provided for them, and going out into 


business for themselves. Look over the 
advertising colunms of the AMERICAN 
MACHINIST, and you will see advertise- 


ments that come from consolidations, and 

















FIG, 2. END VIEW 


head crane. The machine weighs 30,800 
pounds. 

The Merchant Marine 
United States, whose headquarters are at 
Cleveland, O., 
into four prizes for the best essays on the 
subject of “How to Build up Our Shipping 


League of the 


offers $1000 to be divided 


in the Foreign Trade.” The competition 
is limited to students in American high 
schools, colleges and universities 


According to a statement now g 
rounds of the papers the railt 


uuntry use S4 


Ww ( tres per 
j,000,000 tik eT 


CARWHEEL GRINDER 


advertisements that 
the older shops 


you will see more 


come from offshoots from 


As years roll by, some of these offshoots 
wither and die; others gather strength 
and in turn see their own offshoots pros 


per or decline. In my time I have come 
n contact with a number of these young 
concerns; in fact, my own advertisement 
had a brief appearanc these columns, 
ind wh ny expe was not on 
from which woul py together 
with a number of others, may afford a few 
pointers f some man who may today b 
planning to | i break independ 
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Supposing you are considering whether not. You canno If you feel the desire you would not have gone into business for 


you will break away or not. If you do you or the necessity, try it f you have little yourself anyw N lan ever W 

may be sure that the independence to ones at home, see that you do not put that business on his own money, who « 

which you are looking forward will be an home up as a stake in the great game, bu : t] rig s 

elusive will-o’-the-wisp, and you will never try it. It cannot injure you dark cloud It a good quality and 
catch up with it unless, like Carnegie, you If you are a reader of the AMERICAN it is just what is going to pull you 
find someone to buy you out at your own MaAacuinist, you will a little more likely throug 

price. You will only have the satisfaction than not go into the tool business. You You find 1 must borrow. Well and 
of knowing that you can do as you please’ will buy tools to use. You set them up, good, everybody does. But do not for a 
if you are willing to lose all that you have belt them up, and, say tomorrow morn minute dream that you can look at the 
made as a penalty. Now you are on a_ ing, you will start them running and begin) rewspaper quotations and read “Prime 
salary; you know when your money is’ work. Tomorrow will be your worst day, mercantile paper 414 to 45¢ per cent.,” and 
coming and how much, and you know that financially, we may hope, for years and then send your note over to the bank and 
if you should live on crusts and water, years to come. Not only will you turn out have them discount it at this rate. Oh 
you could not. sav an independence little work but when you turn the key in’ no. If you hay thousand dollars as 
in a lifetime. If you are willing to gamble the door to go home, you may look back _ sets of the kind your banking friends like, 
your all you may, by going into business and realize that half the money you have you may be able to borrow $400 at 6 
by yourself, make a fortune by the time put into your plant is gone. Gone irre per cent. interest, payable in advance, pro 
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FIG, 3 PLAN AND ELEVATIONS OF CARWHEEL GRINDER 


you are past enjoying it. The odds are trievably, just as the farmer’s seed 1s_ vided you will leave from $100 to $200 of 
only about 30 or 40 to I against you. gone that he puts in the ground. And only it on deposit at their bank They may 
If you hope to make your pile while you months of care will bring its return. And _ not state it in just those terms, but that 


can still enjoy its fruits, the odds are a lit you are worse off than the farmer, for the 1s the way they figure it They expect 
tle worse, say 500 or 1000 to 1. If this farmer's seed may not germinate, and he you to let them have a quarter or a half 
were all, my advice would have to be, stay can plough up his land and plant more for of the money for the use of which you 
ut. But to have made the fight and lost a late crop; but you, without a doubt, have paid, to lend to someone elsé lt 
is better than not to have fought at all. If have planted your every seed. You, of n is just the same as if you hired a four 
you have once tried to scale the mountain, cessity, have taken the old maxim turn horse team and paid for it in advance, 
you must surely have found a pleasant, ed inside out, and have put all your but were required to leave one span at 
sheltered nook high up above the level eggs in one basket; but “watch that the stable for them to rent to another 
land round about where you can secure a_ basket.” man, from whom they would keep back 
firm foothold, where you can be contented, Another thing confronts y n a few one horse, et There are a lot of queer 
and where and when you can enjoy life to months. You find you were too sanguin things in finance hen another thing 
its uttermost. Nobody can analyze you Your returns do not cgme so soon as you about your $1000 of assets against whi 

and tell whether you can make it go or expected. If you had not been too sanguine you are going t borrow I never 1W 








fl 4 


| 


banker who could be persuaded to see 


any value in items like machinery, tools, 


patterns, Jigs An equity in mortgaged 


real estate to him is an empty name. 


What he wants is merchandise, manu- 


factured machinery ready to. sell, ac 
stunts receivable for machinery sold; 
possibly work in process may look as if 
might be valuable to him. He wants a 


reatly mncreas¢ d surplus over the amount 
as compared with what 
ask to 


his statement before depositing money in 


lend you 


show you when you see 


his bank That is the reason why it 1s 


ife for you to deposit with him. He piles 


ip his customers’ assets as a_ protection 
you 
But you say, you who are about to 
plunge in, “I will not borrow I will 


pay cash.” Toolish man. If your business 


will not stand the money rates even in 


terpreted as [| have interpreted, then you 


had better stop. Within the limits that 
the banks will set it is perfectly legitimate 
to borrow But when you borrow, bor- 


row enough, and long enough so that you 


‘an pay it, and pay it all, on the day 
set. Go around the next day and borrow 
the Credit 


it grows with use, 


it back, but pay it just same 


is like a man’s muscles; 
and it is useful after it grows. I went to 
a bank once to inquire about a man with 


whom I expected dealings They said 


they knew nothing about him. I reminded 
that this had done business 
for some time. “Well,” they said: 
“he never asks any accommodation and we 


them man 


there 


do not know 
that he 
they did not know whether he would pay 


anything of him.” They 


knew always had a balance, but 
signed one So it pays to 
it back \s 


discounting customers’ paper, have a 


a note if he 


borrow money, and to pay 
distinct understanding before you accept 
it that your bank will take it 


discount it 


Some banks 


and expect you to leave 20 


per cent. as a deposit. Others take it as 
collateral and will loan you on your own 
rote 80 per cent. (or less) of its face 
value. Still other times, if you are in 


good repute and your paper looks good as 
to signature other banks than the one in 
which you deposit may buy it, with your 
indorsement, and pay you cash over their 
counter with no proviso as to deposit 


In giving your own notes for merchan 


dise do not give too small ones. If you 


think you are worth $10,000, don't give a 


note under $100. Remember that these 


notes will, or you ought to make them, 


come back through your bank. Giving a 


small note 1s a strong indication of lack 


of strength. When you borrow from your 


bank borrow 


larger sums still. If you 
must have $50, ask for, and get $300 or 
$500. I have been around from one bank 


to another raising my request from $500 
to $1000, a hundred at a time before I got 
it. It costs them no more to make or look 
after a large note than a small one, and 
they size you up just about as you size 


yourself 


AMERICAN MACHINIST 


Letters to the Editor. 


A Geometrical Problem. 


Mr. Lockwood's problem, at page 189. 
will probably be solved by a great many 
people, but perhaps if, in addition to th 
solution, a word or tw n regard to log 
il methods be added may worth 
printing \s this is problem in geome 
ry, the first thing to do 1s to get a cot 
cise statement of wha lesired to 
find 

Looking carefully at Mr. Lockwood's 
igure I find he has given one side and 
ne angle of two triangles, and has specified 
that the unknown sides in one triang'e 
shall he equal to relative unknown sides 
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SOLUTIONS OF MR 


What he wishes 1 
find is length of these sides 


in the other triangle 
It is evident that if we turn his imag 
nary triangle P 7A around in a clock 
PT 


{ until 
PS we shall have simpl'- 


wise direction as in Fig. 1 
coincides with 
fied 


the two triangles common 


the problem by making one side of 
We therefore. 
with a radius A P as shown, describe arc 
C DAE and make are DE equal to arc 
C A. 


point 


Then point E gives the position 
A will assume if we move the trian 
All that is 
is to find a point on SP equally distant 
from E and B select M, 
the middle point of EB and with equai 
radii we describe the arcs X Y and MN. 
Through their 


gle as stated then necessary 


To do this we 


intersection O we draw 


LOCKWOOD'S GEOMETRICAL 
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5M. The point S is then equally distant 
from B and / Also point S is th 
quired point and are 7S is the line f 
travel. 7 4 is then the length of the con 
n ng rod, SB ng its other position 
[ do not think a ne W ire for other 
proofs than the above: if they do, let them 
ry a couple of cas C. 41,770 


The points .4 and B, Fig. 2, may be any 


distance apat point A must be the 
same distan from line FR / ] n 
OP. or ti yroblem npossibl [9 
locate point 7 drop perpend from 
1! to RP marking its intersection with 
RP at A’; also drop a perpendi r from 


B to OP marking its intersection at B 


With P as a center draw arc J’ ( Di 
vide B’C equally into B’ S and SC. Then 
R 
Q 
A 
T- B 
, 
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PROBLEM 


SB is the required length of arm and 5 
is One position of 7 
and radius PS this is projected 
Ton line RP. The line 47 


to pi int 


then equals 


the line BS as they are corresponding 
sides of similar triangles A 7A’ and 
BSC, these triangles having sides BB 
and B’S equal respectively to AA’ and 
A'T by construction and angle B’ af 
both being right angles 
WILLIAM WHALEY 

Draw MN, Fig. 3, which will divide 
the given angle ABC into two equal 
parts. Connect D and E with line D&, 
and from point F, which is the center of 
DE, draw a perpendicular F P to DI 
Say O will be the itersecting point of F P 
and MN. Draw OF. Draw OH, mak 
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ing angle MOH equal to angle FO] can be avoided. If | had had this patt t W t 
Say BC and OH meet in / Then to plan with only the information a key 
>L will be the required length of th it that Mr. Wilson gives us I would m . I \ 
ever, and LE will be juired length it as shown in the illustration herewitl eak ‘ 
f the conn g link 1 have had a good deal of bother with dry ( \ water ( 
| sand cores in such places because of tl ( £ ‘ { t 
Join P? B ¢ 4, and lay ( unequal swelling lf core swells c k pist 
a. Cons he perp yy ~—soéparticularly one which must be dropp the iN g 
. ys 
» the ling 4 1 C, and produce own so far, the molder will surely ( ! 
he bis run t meets PR in 7. Ther t and if he once begins to t he w es eve 
if it quired poi1 yn t lriven arm never stop U 5 together too l 1 screw Inn thi 
ind 4 T is the required th of the cor | have had « ngs with cores « ‘ 
necting link H Low K WOOD this proport W CI ust have . 
' ‘ it least al aT other WI | 
[We hav re ved §s i the so . 
5s , Bars J J ‘ dent put in to keep t t \ ‘ I t wel 
1S m which a “ : ; 
' casting from spreading at the bott V 
r another of the a vhile other Mee? ; , 
molded 1 fie pis ] d by I | lf the I ppe < \ 
i rigonometri ! 1d Q net . 
11 ] 1 ) Oo} S pled 
on 1 hen — j , < Ss a ary ind ¢ l Ww Kk Q1V ) Wi ( | 
, : eadily as green sand and it will put JJ At i" 
ud down by l¢ utnor 
a nd / / bot ae tensiol wi ch Q ( I t pt tak¢ t WW 
: castings of similar proportions has been t1 go « ( mov 
How the Construction of a Pattern | am 
. : known to produce cracks t ! the ihe n 
miy be Improved by Getting : ages pi “eg . 
, nthe 1 str 1 wh 1s gt s I WW W tii \ mer W 
the Molder’s Ideas upon It. 
explanatory, it he seen that I hav M ft the eaking into jack« 
Mr. Wilson's opinions as to the com moved the ties J J t near the end f 1 the pist When they t 
parative knowledge of patternmakers and the casting, which | judge to be allowable, the « nd npted t 
molders at page 263, will undoubtedly be nothing to the contrary being said. The ift the p the turnb 
shared by many of us who have had to’ four cores A’ A’ 4 A are all alike and are ed they nearly pu 
Iie 171, INN Sees eae oe en ee 
SS Gist ; eee Ss 
E : a . } 
a a ENOL Att : A \\\4 
2: { ' 
r ~ f X nr, ; 
he if ", | i 
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= KM=<-4 core \ Drag Sand | cor 
f ¢ y Print [ Print ’ j 
f: ~ $ 1 A = es 
I>. f __| Bas 
| } ‘4 : = eee ee. = 
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t K | ot, ~-: 
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\NOTHER METHOD OF MOLDING THE PIECI 
get castings as best we could. The actual made in a simple box which it does not the I-bear to whi it was attached, 
hand work of the two trades is entirely seem necessary to show. If it is desired to down. When it was out it gave a filing 
different but the train work ought to b« stiffen the patterns these cores 4’ A’ and job for about ten men all night and half 
almost the same. One thing Mr. Wilson 1A might be made continuous across a day, and so left the mark on the 
did not notice, and that 1S that the job the pattern but | d » not know th it any cvlinder wal as ft print d 
shop patternmaker is usually acquainted especial good would come of it and it Palking about cylinders reminds m« f 
with the boss molder of most of the local would increase the cost The flask can be the wav thev set valves on the English 
foundries and can, if he wishes, get ad made special, the parting being made on locomotive in the railway shops here 
vice gratis from any or all of them upon lines cdef gh or it-can be made if only The first thing man does when he | 
any pattern The difficulty is that they in small numbers in an ordinary flask with a valve to set 1 ok f i piece of t 
will not agre< [Take two molders of skeleton plate s at cd and h to lift out any piece W ll doa ng it is tin, witl 
equal reputation and give them the sam: the ends beyond e and f respectively. The out anv bother abi the gage—and from 
piece to mold If it is in any way out ol advantage would he in the lesser cost of that they « trip i itt narrower 
the ordinary they are very likely to dis the pattern, the case of setting cores and than the widt f the p they tl p 
agree \fter a few experiences the pat the greater certainty of their fitting than it in th k p dq draw the valve 
ternmaker 1s apt to conclude that he can- by Mr. Wilson’s method Core Wis! hack until tl p it, and in that p 
not hope to please more than one person — tion it s to be when the crank of that 
and so he goes ahead according to his own Some Marine and Locomotive Jobs de is « e dead center Phe next 
ideas, trusting to his own judgment tha : ; 1 to get t | center, whicl 
a rR aes Cae in Chile. 
he may strike it right to suit some one get ( p f tr te 
foundry Reading the letters sent now and again rad t t roun 1 
Referring to the pattern shown, I have’ by the contributor signing himself “Dix n end of strok \ center punch mark 
had very similar work, and have beer ie” brings to mind several things that I is then mad me near the dt 
asked by the foundryman to have the pat have seen since I first came to this ng wheel, one point of the tram 1s placed 
tern made in the way shown in Fig. 2 at country \ little time ago, | w oon 
page 264. I do not like this way as well board of the coasting steamer “Arequipa, the wh Another pair of tran S 
as Mr. Wilson’s, but there are still a lot which was lost a winter or so ago in then take d center punch n 
of foundrymen who think that core work Valparaiso bay during a “norther,’ a very made t d of the le one on 
is too expensive to use regularly where it interesting incident They were boring the cr dw tram point 





= ME 





— 


us 


110 


touches. ‘The wheel is then turned around 
past the dead center till the center punch 
marks on the slide and the cross head 
coincide with the second tram. 

[he first tram is then taken and another 
line is scribed on the wheel with the cen 
ter punch mark on the frame as a cen 
ter. The distance between these lines is 
then bisected, which gives the dead center 
[he trams used are generally pieces of 
t-inch square iron bent at each end and 
filed to a point. When they have the 
crank in this position the piece of tin 
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[ had working with me tightened it up 

with a wrench as tight as possible. The 

driver had to give up his train about 30 

miles out from home with a broken axle 

collar. ALFRED PRINCE 
Valparaiso, Chile. 





Making Jawed Levers, Braces, etc., 
from I- Beams. 


The sketches show how parts formed 
with jaws, as in the case of certain levers 
and braces, may be made out of structural 
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MAKING JAWED LEVERS, BRACES, ET‘ 


comes into play, as they screw up one 
valve-spindle nut and slacken the other 
till the valve holds the piece of tin in the 
port and then say that the valve has the 
“lead” of a piece of tin. Afterward they 
repeat the process with the other side 
I don’t know if this is the same way as 
they work in the States, as I never worked 
in a railway shop there, and only write 
what I see here for comparison. I sav 
some new locomotives here a little time 
ago, and noticed that the joints were gen 
erally so good as only to require a little 
linseed oil on them, whereas all the en 
gines here have grooves in the joints, and 
you make a ring of No. 14 B. WG copper 
brazed together and annealed. Sometimes 
it is a little too large or too small and has 
to be peened to fit in trying to make 
joint in the dome. Sometimes we have to 
draw the fire and wait for the steam to go 
down to make the joint again. I have had 
a lot of trouble here with English loco 
motives with the cab coming loose, and 
found out that the boiler is suspended 
from the frame by brackets to allow for 
expansion, but the cab is made fast to 
both the boiler and frame, and as_ th 
frame does not expand with the boiler, 
something has to give. Generally the % 
inch bolts round the angle iron of cab 
carry away, sometimes they are sheared 
nearly in two 

[ once had a spring in a tender to 
change, and I don’t know whether the new 
spring was stiffer than the old one, or 
what was the matter with it, the axle box 
did not go up high enough or the tender 
did not come down low enough to get the 
collars in, but managed to get the bolt in 
all right that holds the collar. The helper 


iron, such as I-beams, as received from 
the rolling mill cold. 

Fig. 1 shows a top and side view of an 
I-section A, with the web notched out 
at each end so that the flanges form jaws 
to receive a piece like B, holes being 
drilled through the flanges to receive the 
bolt. The web can be notched out very 
rapidly with a punch and die set in the 
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press. Fig. 2 shows a similar piece with 
both ends notched out and the flanges at 
one end hammered together so as to enter 
the jaws of another piece. The lever C 
in Fig. 3 has enough of the web cut out 
zt the end to receive the lug on bracket D 
and also the end of I-beam £, which is 
closed like one end of the piece shown in 
Fig. 2. 

Rods and levers thus made are light 
and stiff and welding of the jaws 1s 


avoided. CW. J 





A Handy Hydraulic Press. 


The accompanying drawing shows an 
idjustable hydraulic press, as used in a 
Dayton factory. It consists of a 60-ton 
hydraulic jack and two long bars 1x6 
inches in cross section, with 1x6-inch 
slots cut through at short intervals. A 
1x5-inch key is inserted in these slots, so 
as to give the proper span. The flat r 
passes between 12-inch I-beams at each 
end, and the key bears on these beams 
In this way shafts of practically any length 
can be forced into wheel hubs, crank disks 


or any other part that requires a press fit 
Shafts as large as 12 inches in diameter 
have been handled on this machine. It is 
easily set up on the floor, and can be trans 
ferred from one part of the shop to an 
ther, thus taking the machine to the 
work, rather than the work to the ma 
chine. It is adapted to a large variety of 
work, with slight change in the arrange- 
ment of the parts of the machine. A gage 
on the hydraulic jack records the pres- 
sure required in forcing the fit. 

This makes a very handy machine for a 
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factory that cannot afford an expensive 


hydraulic press EpwArD BALBACH 


Boring - Bar Cutters—Causes of 
Chattering. 


Now that the question of boring bars is 


up for discussion again something should 


be said as to the causes of chattering 


Some good machinists, who can do first- 


class work in general, fail in the use of 


the boring bar. Passing over the causes 
of chattering due to a long “springy” bar, 
to a bad side-fit of the cutter in the bar, 
and to the lack of rigidity in the machine, 
a frequent cause is too much heel clear- 
ance Referring to Fig. 1, to make the 
smoothest possible hole, the clearance A, 
between the heel of the cutter and the hole, 
should be just sufficient for free cutting. 
The amount of clearance shown in the 
illustration is quite too much. It is well 
to back off the cutter to the form shown 
by the eccentric curve at B 

Another condition to be avoided is a 
wedging bearing of the cutter in the hole 
This wedge shape, which is shown exag 
erated at C in Fig. 2, may be so slight as 
to be hardly noticeable until the machine is 


FIG. 1 FIG, 2 
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rage is, of course, revolved around the 
bar in testing the setting of a double 
cutter W. S. LEONARD. 


“Keeping Track of Press Tools.’’ 


Referring to Mr. Benson's letter at 
Page 83, respecting the system described 
under the above heading, and published in 
this journal a short time ago, Mr. Ben 
son is greatly in error. 

He thinks I am not justified in taking 
any credit for the system referred to; 
that I had been with the Raleigh Cyel 
Company only three years; that I had 
had no previous experience in workshop 
methods, and lastly, that the system was 
already in operation when first I went 
there. All these statements, I am forced 
to say, are incorrect 

Previous to my engagement with th 
company named, I had served several 
years in other well known shops and ob 
tained a good knowledge of workshop 
methods 

In July of 1901, | was engaged by th 
company, as an improver on press tool 
making, and from then to about the mid 
] and 


dle of 1904 I worked conscientiously and 





BORING-BAR CUTTERS AND SETTING GAGI 


started. Then the boys will want to know 
whether Jim is running a-threshing ma 
chine or a sawmill. It will be undet 
stood that the chattering will occur when 
the cutter is fed in the direction indicated 
by the arrow, or when the work is fed 
to the cutter in the opposite direction 
More than twenty years ago I operated a 
rickety old horizontal boring machine in 
a shop located within trolley distance of 
the editor's sanctum Everything con 
nected with this old relic was suggestive 
of that shivering feeling experienced in 
some malarial districts in the South. Yet 
by reducing the heel clearance of the 
cutters to a minimum, and grinding them 
correctly in other respects, fairly good 
work was done on the old machine. Yes, 
and some of the work done on that old 
rattle-box was part of the equipment used 
by Dewey at Manila. 

Fig. 3 shows an adjustable gage designed 
to be used for the same purpose as that 
shown at page 246 [The hub may be 
cut out on one side to admit of the gage 
being shipped on sidewise, as suggested 
by Mr. Hardy. If the half hub be made of 
a shape to fit a square bar, the gage could 
be used on bars of different sizes. This 


— ] SOARS oe 
on 
FIG, 3 
offered a good number of suggestions for 


the benefit of the shop, and with the hop: 
of improving my position. This hope was 
fulfilled when, through the consideration 
and efforts of my foreman, I was given a 
position as draftsman for his department 
\fter a short time I found it necessary to 
form a system of keeping track of thx 
tools. I suggested this to my foreman 
and he gave me permission to work on 
out, and at the same time assisted m 
with a few suggestions lhe tools had 
been previously marked and also indexed 
but the index sheets were usually kept 1 
the cupboards, along with the tools, and 
were often difficult to tind, so that the so 
called system then used was of no 
had all the 
old numbers taken off the tools, re-num 


practical value. However, 


bered in a different way, and eventually 
completed the new system, which I fully 
describe in my article on Page 716, Vol 
29. I will leave it to the reader to decide 
whether I am justified in taking any of 
the credit 

In August, 1905, I left the company to 
improve my position, thus making a total 
of just over four years of employment in 
that department, instead of three, as Mr 


ular Department, 


uusly states in his letter 


vears the department in 


i g riy WICE 
. | d 
s k 
5 Mi B ns | 
eans, t nly one who has 
st t Ip ‘ } methods 
that department WiLL Jorson 


Correct Shape of Lathe and Planer 


Tools. 
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LATHE AND PLANER TOOLS. 
y would very naturally 
p first just below the fillet at 
se the ! ng better 


yuld, | think, give real satis 
H. CAMERON 


( \l. Pepper, of the 
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1 report upon Egypt, which is published i 
msular and Trade Report No 
onstitutes a very full account ot 
litions in Egypt and of the 
the demand for manufacture: 
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Our House-cleaning and its Effects 
upon American Business Abroad. 


We have referred to the probable harm 
that would come to American business 


abroad from the public house-cleaning 


that has been going on in insurance cir- 
cles, and in Chicago packing houses. We 
have encountered no concrete example of 
injury to American machinery business, 
but there can be little doubt that the ad- 
jective “American,” as applied to manu 
factured goods in Europe, has suffered 
somewhat in value, though of course 
ought not 

Within the lines of trade directly af 
fected, however, the result has been disas 
trous in some instances, and the case is 
mentioned of an advertisement of an in- 
surance company appearing in an English 
journal in which the statement is made that 
“The has no establishment, directors, 
or officials in America, and has no con 
nection whatever with any American of 
fi ec,” 

It is pretty tough that a statement 2f 
this kind should be considered an advan- 
tageous one to be made by a company 


seeking to extend its business in England, 


1 1 


and it has a “holier than thou” tone, which 
might induce some people to be a little 
more cautious than usual in dealing with 
the advertiser; but w must grin anid 
ear it 

The heaviest penalties have, of course 
fallen upon our food purveyors, and the 
Franco-American lood Company is espe 
cially one of those who are suffering on ac 


ty 


count of their name and associations, and 
through no fault of their own This com 
pany, whose factory is quite near New 
York City, has for vears opened its doors 
widely for visitors; has invited the clos 
est and most detailed inspection by anyone 
who chose to make it, and has placed Spe- 
cial stress upon absolute cleanliness anid 
purity of its products. Not the shadow of 
a criticism has been brought against it, vet 
its english business, built up at great ex- 
pense, is well nigh ruined, and may have 
to be abandoned. The British public evi 
dently thinks all who are engaged in 
that business in America are tarred with 
the same stick. 

While it is scarcely possible to think 
that American manufacturers generally 


can entirely escape at least some hi 


ttle 
harm from this, our machinery manufact- 
urers are too well established to suffer 
much from it, and in the present con- 
gested state of their order books are not 
likely to worry much about it 

In the meantime, those manufacturers 
of food stuffs who are pleading with the 


1 


pure tood commissioners for the priv! 


the public, 


ege of continuing to deceive 
are of course doing what they can to 
prove the necessity for strict laws and 
their rigorous enforcement. They want to 
know who is to bear the loss on goods al- 
ready packed which have misleading labels 
upon them, as though there should be any 
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question about that; and as though the pub- 
lic, who has been buying and eating these 
goods, has had no moral right to know 
what it has been getting for its money until 
the law was passed requiring honest labels. 

In the present siate of the machinery 
trade here and abroad, all this has com 


paratively little interest for American ma- 
chinery builders. But it will be well if our 
house is put in thoroughly good order be 
fore the time comes when foreign orders 
for machinery may again become im 
portant 


A Machine-made Alphabet. 


\ contributor to a.New York daily 
paper, who avows himself to be in favor 
of using that which is best, rather than 
that to which certain sentiments attach, 
advocates the new. simplified form of 
spelling, and, incidentally, he says: “Did 
you ever see a magnified side elevation of 
the sound waves as recorded on a phono- 
graph cylinder? Why not write after the 
fashion of the phonograph? It is a con- 
tinuously forward movement, and _ the 
system has some genuine advantages over 
the old system The magnitude of the 
waves and frequency of the vibration give 
volume and tone to the expression, there 
by avoiding the necessity of underscor 
ing and exclamation § points It might 
even be possible to recognize the voice 


» tell whether 


of the writer, and always t 
it was written by a man or woman, at 
least if they gave the correct waves.” 

If this suggestion were adopted, we 
should not only then be doing most of our 
+1 


writing by machinery, but the alphabet 
used when writing by hand would be 
strictly a machine-made alphabet, and we 
believe, it might have some advantages 


Labor in Politics. 


It is being claimed that the President’s 
order extending the operation of the & 
hour law to all employments undertaken 
for the Government and which order will 
affect, mainly, work on river and harbor 
improvements, was issued as a result of 
the showing of strength made by organ 
ized labor in its fight against Congress 
man Littlefield in Maine However that 
may be, it seems pretty certain that 
“labor” will in the future have consider 
able intluence in political matters and in 


the enactment of legislation Manufact 
urers and business men will in our opinion 
do well to keep this in mind, for it is to 
be remembered that the number of votes 
that will go to the support of labor ob 
jects will be by no means limited to the 
number of men actually belonging to 
labor organizations. Many workmen who 
tor one reason or another do not care to 
belong to a union will yet vote to sustain 
ideas advanced by labor leaders 

There is, we think, ground for hope that 
the political power thus acquired will be 


used wisely and with due regard to the 
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Nope vies and 


rights of others 


mainly in opposition t 


leges of evi the abol 


special priv 


tion of which will be a benefit to capita! 


and to employers as as to labor 


Manufacturers such can probably do 


a> 


themselves no better service than by pet 


sistently calling attention to the fact that 
the 
monopolist he is not necessarily so, and 


ugh a manufacturer may be also 


that manufacturers generally who are not 
also monopolists are engaged in very 
fierce competition and themselves suffer 
along with their workmen from the op 
pressions of monopoly There can be no 


doubt that workingmen and manufacturers 


in the same boat as to this, and that 


are 

» 1] ’ ~ “1 
they are equally interested in securing a 
square deal, a fair tield and no favor. 


If of labor directed toward 


securing this they will 


are 


ber 


} + 
the votes 


efit such of thei 


employers as are not also monopolists, as 
well as themselves. Voting to impose ad 
ditional restrictions and still greater cu 
tailment of individual freedom will beng 
fit no one 


Erratum. 


Lhe second line bel nrst col 


umn, page 
n, instead of “tion.” 


w Fig. 41, 
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14 
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at the 


city, Novembet 


The American Boiler Manufacturers 
Association, which has been meeting at 
Pittsburg, will hold its m ng for 190 
it Atlanta, Ga. M J Cole, of Newnan 


Ga., has been elected pr sidet 
and treasure John J 


cret —_ 
Don Si 


asey, s 
Main, of Toronto, J 
Charleston, S. C., W. H 
N. J., H. D. MacKinnon, 
Mich., and H. Goldner, of 
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Fletcher, of 
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City, 


New Publications. 


7 rate cl 


Samuel 


lism on Gas By 


Wyer. Forty 
\ 


pages, 


graw Publishing Company, New York 
Price, $1 

This manual treats in an elementary 
way of the manufacture, history, status, 
uses and cleaning of producer gas, and of 
the handling and construction of gas 


producers 


“Practical Planer Kinks.” By Carroll 


Ashley. Eighty 5x7 neh *s with 32 
illustrations. The Hill 
pany, New York. Price $1 
As title this 
tended for the planer operator 


illustrated than the fi 


page 
i > 


Publishing Com- 


be « Ik 


It is more 


its indicates, is in- 


fully gure numbers 


indicate, as under a single figure number 
there is often group of 


a illustrations of 
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In 


and 


fixtures and chucking devices 


tools 


addition to chucking devices 


tools, 


methods of chucking, it discusses lining up 


the rail, planing cored work, grinding on 


the planer, circle planing, planimg spiral 


grooves, etc 


“Brazing and Soldering.” By James | 





Hobart hirty-three 5!2x8-inch pages w 
16 illustrations. The Derry-Collard (¢ 
pany, New York. Price 25 cents 

In this pamphlet we have another of 
the excellent series of practical papers 
issued by the publishers and it 1s_ well 


up to the standard set by it 


Che 


be prede cessors 


author distinguishes properly  b 


tween soft soldermg, sweating, hard 
soldering and brazing and while wasting 
no words, gives clear and intelligibl 

lustrations and _ descriptions of the 


four classes of work 
iob ol 


and usually 


doi 


The inexperienced man goes at a 


methods of 


nga 


soldering expecting failure 


not disappointed This book will help 
him 

“Tlustrated Technical Dictionary in Sis 
Languages By K. Dienhardt and A 
Schlomann Volume I, 403 4x6-im 
mages, with 823 illustrations. The McGra 
Publishing Company, New York. Price, $2 

This is the first volume of a dictionary 
which is ultimately to comprise eleve: 
volumes. The various volumes are to 
‘lassified by subjects, the present on 
relating to the elements of machinery and 
the tools most frequently used in metal 
and wood working The body oft 
book gives the various synonyms in Eng 
sh, German, French, Russian, Italian and 
Spanish, and in many cases the definitions 


ire increased 


‘learness 


‘f small] illustrations lhe alphabetica 


irrangement of the definitions is in G 
man, but reference in other languag 
made easy Dy i -opious ind xX 
“The Design and Construction of Cams,’ 
By Charles | sm Fred k A. Hal 
sey and Seventy yX12 
pages, .with 62 strations The Hi} 
Publishing Company, New York. Price, $3 
This book is a reprint of the a les o1 
um construction which were published in 
these columns the early part of last yea 
wether with the most noteworthy of th 
additional articles that appeared in the dis 
‘ussion which followed. It will be remem 
red tha i original articles describe] 
the methods used by C. F. Smith in d 
signing a highly successful cam-drive 
machine, and that the discussion brought 
to light various points in which the pra 
ce of other designers differed from that 
of Mr. Smith The book is thus both a 
treatise and a compendium, and it is no 
too much to say that it occupies a uniqu 


I he 


the drawings, 


mechanical literature. entire 


process of laying out mak 


ng the formers and templets and cutting 
the cams is given in detail, and the book 
thus appeals to the designer, draftsman 


ind shopman alike 


110 
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he chief was to be believed they were the 
leanest extant, and unquestionably new 
chief would be required as s is he gv 
hack It 1s rdly necessary t state that 
the spares carried did not meet the case 
He hunted the tow with no succe 
and finally resolv p t xpedient ot 
making the parts vood lhere hap 
pened to be wood turin the tow! 
wl fortunately p essed some piece 
ignum vitae and a lathe The substitute 
were made al tted, but the learts ¢ 
the ngin mom iff wel 
mouths as they dropped the tow: ster 
while the extraordinary fact remains that 
the iid tank reached Hull trom Ss nN 
with her substitute brasses 
The super had to be taced there but 
accomplishing the run had given the chiet 


courage, and he s icceeded mn enlisting the 
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New Tools and Machine Shop Appliances. 


OO-INCH NILES OOO-TON HYDRAULIC 
WHEEL PRESS. 

The increase in the use of wheels with 
steel tires has caused several changes to 
be made in railway repair-shop equipment. 
Until very recently hydraulic wheel 
presses of more than 400 tons capacity had 
not been known. Many shops have found 
difficulty in removing steel-tired wheels 
from their axles, due to the great pres- 
sure caused by shrinking on the tires 
after the usual pressure of 150 tons has 
been exerted to place the wheel center on 
the axle. In some instances it has been 
necessary to remove the tires or drill the 
hub to start the center. 

lo eliminate these difficulties, a hy 
draulic wheel press of 600 tons capacity, 
shown in the half-tone illustration, has 
been placed on the market 

The distance between the ram and the 
resistance post, which is a steel casting, is 
§ feet 3 inches. Four tension bars are 


used instead of two, and the post is so 


arranged that the weight is entirely re 
moved from the tension bars. The cylin 
der is made of cast steel. The pump, 
which has three plungers, is on the side 
of the machine handy for the operator 
A 12'4-h.p. motor is used to operate the 
pump The hight between the tension 
bars is 90 inches, and the machine will 
take wheels 84 inches in diameter on the 
tread. 

The machine is mounted on a base plate, 
but no strains are transmitted to it, as 
all pressure is taken by the tension bars 
The cylinder is bored true and lined with 
copper expanded into place and burnished 
The piston is packed with best cup leather, 
is tight, durable and causes little friction 
The ram is counterweighted for quick re 
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turn when the release valve 
safety valve can be set to open at a de 
sired pressure, and is protected from tam 
pering by a lock box. 
s graduated for tons of pressure and for 
pounds per square inch on the ram 
water tank is bolted under the cylinder, 
and takes the discharge and supplies the 


machines are now 
use in one of the largest railway repair 
They are built by the Niles-Be 
ment-Pond Company, New York City. 


cast integral with the bed. 
disk of the right-hand head has been re 
lving on the floor 



































QO-INCH, 000-TON HYDRAULIC WHEEL PRESS. 
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beneath. The right-hand head is adjust 
ible along the bed, or may be removed 
entirely should the work demand _ it; 
it swivels and angular pieces can be 
ground on both faces at one setting. 

The spindle of the left-hand head is 
without end movement, that of the right 
hand head has end traverse by hand lever; 
its bearing boxes slide with it, thus pre- 
venting dust and emery gaining access to 
the journals. 

Jigs and fixtures of various shapes may 
be clamped to the swinging rest in front 
of the bed. This machine is made by the 
Diamond Machine, Company, Providence, 


7) 





Pickling and Annealing Castings. 


BY WILLIAM H, COOK 


During the last few years engineers 
have been startled by the great improve 
ments in the cutting qualities of tool steel. 

An account of the work done by some 
of the new high-speed steels would read 
like a fairy tale to past generations o1 
mechanics. The results obtained during 
the experiments at the Manchester Tech 
nical School during 1903 have given rea- 
son for wonder as to what further in 
crease in speeds the future holds 

Since these experiments tool makers 
have designed entirely new models to 
mee: the increased capacity of the new 
steels. One of the results obtained was 
rather surprising, as it was found that the 
new steels were not so much in advance 
of some of the old steels when cutting 
cast iron as when cutting wrought iron 
and steel; although the cast iron was much 
softer than some of the steels experi 
mented with. 

On careful study of this result I think 
there are three causes for it 

a Difference in molecular construction 

b The thin, hard skin caused when the 
hot metal comes in contact with the damp 
sand during casting in the mold 


c The presence of sand in or on the 


casting 

It is well known what a useful tool a 
“swab” is to a loose pattern molder, and 
when the swab has been freely applied, 
what a number of tools are required in 
the lathe or planer and how soon the edge 
is taken off a cutter; but, even with plate 
molding where a swab is practically un 
known there is still the hard skin present, 
though not to the same extent, because of 
the moisture which is necessary to hold 
the sand together With regard to the 
presence of sand, it is extremely difficult 
to remove and where present it is a fatal 


bar to success in high-speed milling, as 


well as a drawback to an ordinary too! 

A large proportion of the sand on small 
castings can be removed by means of 
“rattling” or “barreling,” but unless they 
are barreled for an abnormal length 
of time during which they are liable 
to be knocked out of shape or broken, 
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certain) amount of sand is” left times a day Krom the acid tank tl lig. 2 \\ tion and p 
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re dre ssed by the scraper or stone, a fait ised over and over again, being refreshed vhet ire quantitt I casting require 
amount of sand is unremoved as required by the addition of acid to be treated 
Sand is naturally hard, but when it has Che castings are then allowed to stand It t f trong wood tank 
been in contact with the hot metal it be in the trough through the night and ar elevated about six inch from the ground 
nes vitrified and so hard that no tool washed next morning by powerful jet Into this tank put a mixture of one part 
can face It if water from a hos this washes the commercial ~ pl rn icid to 30 «Opart 
There are two ways in which the afore sand and acid away water Phe casting re then piled or 
mentioned difficulties can be overcome Previous to putting the castings into th skeleton platfor this platform ben 
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vhet thre et f powertul yet 
Acid Tank ro Drain 
from ( tt to the tap shown 
— 
om t \\ this arrangement 
( | SIMPLE PICKLING ROUGH { possi 1) cl irger quan 
7 :, , Blin it , ' 
1 tthe Littie { Vy pickling t ] | 
} | Ma inp Wall | 
istings | | | | | 
ry ‘ . ' . Girder on Wall for Travelling Crate 
2 I he hare } \ ttenme of —— - , oa — 
' | en et ae ee ee ee ee | | — 
nealing the castings, and | venture to —e ae — ] 
that were these two. processes bette —— 
known no engineering works would. I | p—  - ~~=---——~ ——_ -—_ | _: 
without its pickling tank for all classes I 
castings, ithout 1 nnealing ove po 
vher iantite i cen a a = SS 
Wwilere any q 1 ty t castings, say up t SS = 
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Phe prov t pickling consists im tre = 
114 the cast nes vith mixture of su 
phuric acid and water in a trough or tank 
. T t 1 ‘ 1 
| here ire seve i Tranrements of tant } Girder for Travetling Crane 
n use, but there are milv tw ft these ( - ~ -— - 
wh ch | consti T tT g vl Service 
The first is shown in Fig I and « \ 
sists of a shallow wood tank or troug ———~ - 
supported at such a hight from the groun 
Skelet Platform 


is to be convenient for the workmen to get 
at the castings, say about 30 inches tot 


top. It is made of suitable dimensions for G@ Water Tay Gy Water rap 


the quantity and size of the castings to | 


treated The base of the trough is un = — 
clined about inch per foot, and at th ” Side to prevent Castin, 


: of Lime Wate j ‘ Iron St 
deep end are two holes, one of which com a | 
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water 1s poured over them three or fou the castings do not rust so much I he percentage i C1 ma ippeat 
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small, but a long experience has shown 
the best results from it. The mixture is 
refreshed with about 25 per cent. acid 
every day. Indiarubber gloves should be 
used to prevent the action of the acid 
m the skin 

The cost of pickling castings with this 
arrangement is about 3d. per cwt. when 
dealing with quantities. The savings are 
many. The work can be machined at a 
quicker rate in every department. Milling 
cutters will last ten times as long. A test 
[ carried out sometime ago to prove this 


gave the following results: 


Condition . i 
o Dian Le \ ane wf Traverse 
Casting ee 
Barreled, ‘4, in. l in 66 feet 2.7 in 
Pickled. 4', in 1 in 66 feet 2.7 in 
Number turned without grindir 1 
sarreled 3u 
Pickled aos Oe 


ANNEALING 

lurning to the second method by which 

the speed of production can be increased, 
we find quite a different process. 

Pickling affects the outside of castings 
only; annealing has an inward as well as 
an outward effect. It may be some chemi 
cal change takes place during the process, 
but I think the softening action arises 
through a re-arrangement of the mole- 
cules of the iron, which being rigidly fixed 
during the cooling in the sand are during 
the time they are under heat in the an- 
nealing ovens able to flow into a normal 
position. Whatever the change may be. 
it enables the work to be run at a much 
higher speed in the lathe or planing ma 
chine; a speed which appears impossible 
to those who have had no experience in 
annealing castings. It is very common 
practice to run at a surface speed of 100 
feet and a traverse of 3% inches per min 
ute. 

The process is very simple. The cast 
ings are first barreled, then put into pots 
of suitable size. For castings up to about Io 
pounds weight the pots are about 18 inches 
deep, 14 inches diameter, and % inch 
thick. They have two ears cast on for 
easy handling with a trolley. 

When filling the pots a layer of a mix 
ture made up of I cwt. iron ore or oxide 
to 20 cwt. cast-iron turnings is put in 
the bottom, the castings are then put in 
until the pot is almost full, more of the 
mixture is then added, and the sides of 
the pot struck with a hammer to cause the 
mixture to settle in every part until the 
castings are well covered. A lid is then 
put on and the joint is plastered round 
with fireclay to make it as air tight as 
possible 

The pots are next run into a furnace of 
the reverberatory type which is large 
enough to allow five pots on each side and 
two pots in hight, the weight of castings 
in such an oven being from 35 to 40 


hundredweight. 

When the furnace is full the doors are 
‘losed, the fire “let off” and the pots get 
hot as quickly as possible; this takes about 
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eight hours, after which time the fire 1s al 
lowed to die away and the pots to cool off 
as slowly as possible, which occupies about 
another 12 hours. The pots are then com 
pleted and the castings barreled, when they 
are ready for use. 

[he mixture is refreshed by 1 cwt. of 
xide once a month [here are other 
mixtures which can be used, for instance, 
coke dust and iron turnings or turnings 
alone; in fact anything which is slow to 
take up heat, and will retain it a long time 
appears to be suitable. The one important 
point is the heat to which the pots are 
brought, for if they are not heated to a 


eo 
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when working ordinary barreled and ww 
pickled castings 
Manchester, [england 


Planetary Gears. 
BY | H. NEELYS 


While never using aggregate combina 
tions, such as differential pulleys, plane 
tary gears, etc., in practical work, I have 
always been interested in them, as the 
combinations are more or less fascinating 

Nemo’s article and tables, at page 251, 
started me to thinking and I have been 
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GRAPHICAL CONSTRUCTIONS FOR PLANETARY GEARS 


color between red and the borderland of 
white, no matter what mixture is used or 
how long the heat is kept up satisfactory 
results cannot be obtained 

There is another point worthy of men 
tion and that is the tendency of the scrap 
from annealed castings when used up in 
the foundry to cause drawn castings 

When carrying out the experiments as 
already given in the table, the effect of 
annealing the same type of casting was 
tried and it was found that at the same 
speed as on the pickled castings the tool 
would turn 450 pieces before requiring 
grinding or almost I2 times as many as 


trying graphics as a method of solving 
some of these trains of motion, with 
results which are gratifying enough to 
cause me to believe that this will be the 
simplest, and hence the best way to solve 
the relative velocities of the gears 

In order to get started, I first took the 
differential pulley block, as shown in Fig. 
1, in which we wish to find the distance 
that W will rise if we pull P a distance 
of 1 foot Assuming the diameters 07 
the pulleys A and B to be 2 and 3 feet 
respectively, then if P is pulled down I 
foot, U in the movable pulley S will 
rise I foot, while D lowers 24 foot. Hence 
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let us lay off UN=1 foot up, and 
DM - Join M V by 
a straight line, then to the same scale, O Q 
is the distance II’ 
point 


24 foot down and 
is raised, QO being the 
where 1/ \ cuts the vertical lin 
through O 

Simpler still, we can lay off RC pro 
portional to the diameter of the pulley B, 
and to the scale, Rk 
to the diameter of the pulley 4 


D’ and ¢ 


same D’ proportional 
Connect 
bisect Rk R’ i 


O’ and erect a perpendicular which 


by a straight line, 
nter 
sects DG in Q, when O’ O’ is the dis 
tance moved up by the movable pulley if 
the rope at P is pulled off the 
nm ’ 

4 


More often it 


distan e 


is desired to tind a ratio 
of the diameters of the fixed pulleys to 
the weight 


Let us as 


give a certain advantage of 
lifted to the force applied 


sume in this case that we wish the ratio 
Lay off 
rR 
connect 


12 PR and by 


to be as 12 to 1. Refer to Fig. 2 
FR 
equal and at right angles to it. 


P and P’, make 4 R=1 


any convenient length, and 


&R Driver 


Stationary 7s A 





‘“B 


FIG, 7 COMPARISON OF CONSTRUCTIONS 


find the pomt O 
RO 
when SP will be the radius of the inner 

SP is th 
give the 


evident construction we 


The distance SO is made equal to 


pulley, and PR to ratio oft 


the diameters to desired ad 


vantage 
Now we 


and I will 


come to the epicyclic trains, 


f 


a graphical construction 


QIVE 
several of the cases for which Nemo gives 
us formulas. Formulas are good things 
but it is much better if some constructio1 
or method can be gotten up for such prob 
lems whereby we can, in a few seconds 
work the thing out by using a little reas 
ming of our own and not depend on 
formulas constructed during former study, 
or, more probably, by someone else. Th 

is a good deal more satisfaction in know 
ing that you have worked a problem out 
yourself than there is in ‘ 


tituting in 


‘subs i 
formula and turning the crank.” 
Fig. 3 is Nemo’s Case 3, Table 1, in which 


the arm 4 drives. FR is stationary, and § 
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is the driven membet Let LB be laid 


tt proportional to the radius of the 
BE © a 
} 


tating arm and is the instantaneous cen 


ter of rotation of the gear / 


and.since the 
' 


center of this gear has a velocity /. B, the 


inner point of the gear, in contact with 
UN 
/.B) and hence the periphery of S 
velocity of WN 


the gear S, has a velocity of (twice 


has a 
Now, M D is the rela- 


ve velocity ot the arm at a distance from 


the center e 


WN is the 


ance trom the center of rotation; 


jual to the radius of S, and 


velocity ot S at the same dis 
there 
arm A makes one 
MD times 
construction tor 


the 


fore, if the revolution 
y will turn WA 
lig. 4 1s a 


lable 1, in 


Case 6, 
which F is driver, S is 
driven In 


find the 


stationary, and the arm A is 


the same way as in Fig. 3 we 


revolutions of the driver to the driven to 


compound 


epicycl 





"Ss are just as simple as the previous 
ises 
hig. 5 is the construction for Case 1, 


which arm 4 1s held station 


iry, S is the driving member, and RF is 
the driven. By evident construction we 
get MN to MD to be the ratio of 


the driver to the driven 
Similarly [ 

where RF is st: 

driver, and S is drive 

the 


exc... tO 


Fig. 7 1s inserted to show exact 
similarity in 


In both cases 


remaining stationary 


Fie 
ig. 4 


driven by R, S 


construction, 


the arm 1s 


Personal. 


Machinist Charles S Ji yc 


has been connected with the “Li 


UNS 
’ and passed the professional and 

1} } ] ; ‘ +1) } : " 

pioiysica examinations, Wi ) commis 


oned an ensigt 
Sanderson & Porter, engineers and co1 
52 William street, New York 
Richard S. Buck, ¢ | 
who has 
the 


large bridges i 


tractors, of 
innounce that 
onsulting 


inently cr 


engineer, been prom 
work of the 
New 


ember of 


nnected with 
‘onstruction of the 


York City, has 


they rn 


been made a 1 


Obituary. 
Hetherington, president of 


ington & lron Worl 


ompany, died in Indianapolis, Sept. 1 


Benjamin | 
Berner 
IS820 


He was bor t Carlisle, England, in 


nd came to this country in 1842 


reassure 7 the \\ sting] : | 


nd Manufacturing Company, die 


country place, in Stockbridge, Mass., Sept 


21, aged 64 He had been ill for 
time and his death was not unexpected 
Mr. Kobbe was born in New York, and 


was educated in Germany. He served i1 


the civil war as a member of the Seventl 


Regiment He became interested in ele 
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) V1 t Westing 
Business Items. 
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months hay kept 
> nt \ I s extren limit kee 
is ad has en foreed t 
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Manutfa " ( with Clifford Green 
esidet ‘ tf the company 
s Wes dent and general mat 
r \ s purchasing new ut 
il ke i specialty of ba 
ile of all descriy 


Miscellaneous Wants. 


ements be inserted under this 
hese at wo ¢ f ! e each insertion Copy 
should be sent t reach us not later than 
/ dau ft t/ ) eck’a issue inswers 
exsed to ou ‘ l be forwarded 
Caliper ca free Ec. G. Smith, Columbia, I’ 
Cox Computers, 75 Broad St., New York 
Diamond ‘|| Send for price list Gem 


Miz. Co., 26 Hackett St., Newark, N. J 
Will buy or pay royalty for good patented 
i ne or tool Box 282, AMER. MACHINIST 
High-grade work wanted for universal mil 
‘ \ hwestern Machine Co., Detroit, Mich 
Light ne machry. to ordet models and elec 
vork specialty | ©. Chase, Newark, N. J 


lools. dies and special machinery built by 
ntra ‘ is. ¢ hy ( OOS 


l Kent avenue 
l ! ae 
Gas engines designed to order Marine and 
iutomobile work i specialty H I rowle, 
4) Nassa st New York 
Ss] il t ! rccurately built Screw 
I ine nd tu ‘ ithe work solicited he t 
iS ory & ¢ Newark, N. J 
Wanted s w-machine Ww ku 
l I l diametet work up t in ‘ 
linmete Inven M (o., 134 1 i St 
l I M 
T | | } ‘ ‘ Tal mtomuth 
\W wa ! i \ c . 
i nals 2 ind unde Phe irl 
(rea i M ! ‘ 14 xford treet 
I cle i, | 
We jlern machine shop In charge 
sh dsm inics We make special ma 
aile punche _ she metal 
1 1 nd experimenta work 
\\ ‘ Mat " iw « Pittsburg, Pa 
( ! XI nvite respondence 
sent ad fieman with a well known 
! ] le range of experience on 
‘ il irae i engines netion 
| | al ers patente of s¢ 
Re 1) vel nts ox 11 
\ M ! i 
| t N 950 pages bound 
Pow { Z oa 
1 (;reatest na tool catalog eve pub 
ad \V " nt post paid on receipt ot 
Mor naid for catalog refunded wit! 
st purchase amounting to S10 er over 
i k cost you 1 ing if vou become a cts 
I Montgomery & Co 100 Fulton street 
‘ York ¢ 
Wanted \ machinist as equal partner 
el etin i milking machine Obtaining pat 
ents on and all future deals in it I have the 
we and buildings: thus all my experiments 
practi and | know what will make a 
cessful machine and what the machine 
ist do t be a success lam a farmer! 
‘ irvmat nd know the part. and what 
‘ i ' 








$24 


is required to draw the milk mechanically, toa 
T. but T must have mechanical aid in perfecting 
the machine, ete Anyone meaning business 
is requested to correspond with me or come 
and see me personally as to terms, ete. My 
address is (. IT). Snyder, Dixon, Scott Co., 
lowa. 

Advice in regard to all phases of machine 
shop work, hardening, tempering and anneal 
ing steel, etc. Machinists, foremen and super 
intendents are hereby notified that I have de 
cided to answer by letter such questions as 
may arise regarding their work, or to give 
them any information they may desire when 
they take up a line of work they are not fami 
liar with. <As a contributor to the columns 
of the AMERICAN Macuinis’ and author of 
“The American Steel Worker’ I am = sure I 
need no introduction. On application (with 
stamp) I will send you my pamphlet explain 
ing my business methods, terms, etc. E. R. 
Markham, Consulting Engineer, 66 Dana St., 
Cambridge Mass. 


For Sale. 


For Sale--Foundry, wood and iron machine 
shop. Box 74, Albion, N. Y 

A 20-h.p. gas engine for sale cheap; has been 
used only 18 months and in good running or 
der; a bargain. The LaPointe Machine Tool 
(Company 

Full line of patterns and drawings of power 
presses and sheet metal working machines, 
with good will of successful business, at a 
bargain. Box 110, AMERICAN MACHINIST. 

$50,000 buys plant, manufacturing own pat 
ented machines, in operation throughout the 
country, including patents, machinery, fac- 
tory, tools, jigs, good will; 15 miles from New 
York City: doing good business. Box 958, 
AMERICAN MACHINIST. 





Business Opportunities. 


200 per cent. valuable patents—Ventilating 
fan, driven by domestic water service ; no cost 
for power. Machine perfect and fully tried. 
Monopoly carrying huge profits on low sell 
ing price. For sale on very moderate terms. 
No machinery or plant required; only re- 
quires advertising. Address “Syndicate,” Box 
106, AMERICAN MACHINIST. 

We can build machinery for quick delivery. 


A shop building machine tools wishes to take 
contracts for the construction of machinery 
ov anything that can be produced in a foun 
dry and machine shop. Send drawings and 
specifications and estimates will be made 
with guarantee of quick delivery. We can re 
fer to a standard line of tools now on the 
market as to the quality of workmanship. 
Box 75, AMERICAN MACHINIST. 


Machine shop and foundry for sale—-This 
plant is nearly new; located in good city in 
northern Ohio; machine shop has 15-ton elec 
tric crane and 45 machine tools, including 5 
planers (S84”x16’° Pond with 3 heads and 
smaller), 10’ boring and turning mill, 8& 
lathes, 2 radial drills, ete.: tools are driven 
in groups by three motors. Foundry has 25 
ton electric crane, No. 6 Whiting cupola, air 
furnace, ete. Plant now in full — 
Full particulars on application Ve will 
make a very low price on this proverty to in 
sure quick sale. Villiam A. Reade & Com 
pany, 402 Chamber of Commerce Building, 
Cleveland, Ohio. 


Wants. 


Situations and help advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week's issue. fnswers addressed to our care 
will be forwarded. ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 
It not forwarded, they will be destroyed with 
out notice Original letters of recommenda 
tion or other papers of value should not be 
enclosed to unknown correspondents Only 
bona fide situation want or help want adver 
tisements inserted under this heading. Ageney 
advertisements must be placed under Miscel 
lanecous Wants 


Situations Wanted. 


Classification indicates present address of 

advertiser, nothing else 
CONNECTICUT, 

Superintendent of an extensive manufac 
turing plant desires to make a change: ac 
customed to the latest and best machine-shop 
methods and practice; capable of organizing 
and handling a machinery plant in all its 


AMERICAN MACHINIST 


branches; a designer of special and automatic 
machinery, tools, jigs and fixtures for the 
rapid and economical production of fine and 
medium heavy interchangeable work Box 86, 
AMERICAN MACHINIST 
ILLINOIS 

Assistant general manager, technical grad 
uate, desires position with engine or machin 
ery manufacturing plant. Box 108, Am. M. 

Situation wanted by mechanical engineer 
and designer of large and varied machinery, 


as enginear and designer. A successful de 
signer for nine vears. Address Box SS, Am. M. 
INDIANA. 


by engineer and draftsman— 20 years’ ex 
perience designing and building flour and 
cereal mills and milling machinery, power 
transmissions, ete.: thorough knowledge of 
modern shop practice; good executive and a 
pusher. Address Box 114, AMrR. Macu. 

MICHIGAN. 

Wanted—-Responsible position by man _ of 
wide experience in mechanical and manufac 
turing lines; present position, superintendent 
o° factory employing from 850 to 400 men; 


best of references. Address Box 35, Am. M 
NEW JERSEY 

Mechanical draftsman wants position. Boy 
OS, AMERICAN MACHINIST. 

Forge foreman. of good executive and in 
ventive ability, wishes change: only positions 
paying $30 per week or over will be consid 
ered. Box 113, AMERICAN MACHINIST 

Young man, M. E., desires position as su 
perintendent, assistant, or position of respon 
sibility; good shop, drawing room and _ busi 
ness experience on engines, pumps, condensers, 
ete.; good executive ability; best of refer 
ences. Box 42, AMERICAN MACHINIST. 

Thoroughly skilled and experienced me 
chanic and designer, 12 years’ experience on 
the design and manufacture of general and 
special machinery, thorough practical knowl 
edge of modern manufacturing and good ex 
ecutive, desires to make a change; first-class 
references. Sox 104, AMERICAN MACHINIST 

NEW YORK. 

Foreman wants position; all-around man 
and expert lathe hand. Box 94, AMer. Macu 

Mechanical draftsman 30, specialist in 
die, jig, fixture and tool design——desires to 
make a change. Box 97, AMER. MACHINIST. 

Machine designer 30, experienced shop 
manager and expert, up-to-date methods 
wants to make change. Box 92, AMER. Macn 

Advertiser desires position as foreman or 
superintendent ; hydraulic machinery or auto 
mobiles preferred; A-1 references; employed 
at present as superintendent. Box 93 Am. \ 

American, with wide experience as design 
ing draftsman, engineer and machinist, wishes 
position where not confined to office all the 
time: can handle men successfully. Box 109, 
AMERICAN MACHINIST 

General foreman-—-successful in producing 
first-class work at satisfactory cost, varied ex 
perience in building high-grade machinery, 
practical mechanic—desires change; $36 a 
week to start. Box 954, AMER. MACHINIST 

Wanted — Position as superintendent: 20 
years’ experience (age 40) manufacturing in 
terchangeable work, medium and light ma 
chinery, and tools for economical production 
of same; familiar with up-to-date time and 
cost systems, estimating, ete.; A-1 references. 
Will be open for engagement Oct. 1, New Eng 
land or vicinity of New York preferred, but 
would go west. tox 107, AMER. MACHINIST 


Help Wanted. 


Classification indicates present address of 
advertiser, nothing else 
CANADA 
Wanted—One first-class diemaker, experi 
enced in making armature and other dies for 
electric motors; references required. Box 105, 
AMERICAN MACHINIST 
Wanted—Good executive to take charge of 
order and shipping departments of large elec 
trical factory in Canada. Apply stating ex 
perience, references, age, salary wanted, to 
sox 50, AMERICAN MACHINIST 
We are increasing our tool department and 
invite applications from toolmakers experi 
enced on fixtures, dies and gages. Address. 
with full particulars as to experience and 
wages required, Ross Rifle Company, Quebec 
CONNECTICUT, 









Wanted—First-class operator on Jones & 
Lamson turret lathe; also one first-class all 
around machinist The New Machine Co., 
Danbury, Conn. 

Toolmakers wanted First-class workmen 
on jig, fixture and die work for light high 
grade machinery: also toolmakers’ experi 
enced in making tools, cams, etec., for auto 
matic screw machine: regular employment to 
competent workmen. Apply, giving full par 
ticulers of experience, to Union Typewriter 
Company, Bridgeport, Conn 


S ptember 27, 1906 


=/s 


DELAWAKE 
First-class draftsman wanted; one having 
experience in machine tools preferred. Apply. 
stating experience and salary expected, to 
Letts Machine Co.. Wilmington, Del 
ILLINOIS 


Malleable iron foundry foreman wanted by 
an up-to-date factory having large output: 
must be an all-arcund man with established 
reputation and unquestionable ability to han 
dle men and turn out large quantities of, work 
at a minimum cost Splendid opportunity 
Write immediately, giving age. experience, 
salary expected, references, ete tox TOO 
AMERICAN MACHINIST 


MASSACHUSET! 


Wanted— First-class machinists accustomed 
te automobile work Address P. O. Box 906, 
l’ittsfield, Mass. 

Wanted—-A few experienced men to run 
automatic screw machines, one as assistant 
foreman. The LS. Starrett Co., Athol, Mass 

Wanted Draftsman with experience on 
light tools and fixtures; steady position; 350 
minutes from Boston; state experience and 
Wages expected. Box 60, AMER. MACHINIS' 

Wanted First-class toolmakers, milling 
machine, floor and vise hands on high-grade 
raedium weight machinery: good pay and per 
manent positions to competent workmen. Box 
SS, AMERICAN MACHINIST 

Wanted—An experienced operator on Gould 
& Eberhardt gear cutters on heavy work; a 
man who Knows how, and can tell how, to cut 
gears; man with theoretical and practical 
knowledge preferred Box 32, AMER. Macu 

A growing machine shop, wishing to add to 
its line of work, invites correspondence with 
a man sufliciently expert in some profitable 
line (machine tools preferred) to introduce 
its manufacture, and later to attend to the 
sales and installation work. To such a man 
a liberal salary will be paid on demonstration 
of ability to make good. Box 98, AM. Macu 

Wanted—tTwo first-class machinists; must 
be capable of doing light, fine machine work: 
no common, rough workmen will answer. For 
competent men we can offer permanent posi 
tions; light, pleasant shop, 20 miles from 


Boston. In answering, state age, experience 
and wages expected Replies will be held 
strictly confidential. tox 112, AMER. Mach 


MICHIGAN 
Wanted—A first-class master mechanic; one 
having had experience in a portland cement 
factory preferred: give references li 
tox S4, Detroit, Mich. 
Wanted—Draftsmen on Corliss engine and 


ice-machine work. VTositions open now with 
large concern in Detroit. Give full details as 
to training and experience tox 63, AM. M. 


Wish to correspond with two draftsmen 
having experience of at least four years; 
must be familiar with boiler settings and gen 
eral boiler work. Address “F. F..° Box 108, 
AMERICAN MACHINIS1 

Wanted—A man capable of designing saw 
mill machinery and laying out complete in 
stallations. Must have experience of at least 
eight or ten years and be thoroughly practi 
cal. Address “G.,” Box 102, AMER. Macu 

Wanted— Applications from first-class tool 
makers, machinists and assemblers on autome 
bile motors. We are constantly increasing our 
plant and want to hear from first-class men 
only; new plant; well situated; pleasant su 
roundings for family men; best schools in the 
State. Address Continental Motor Mfg. Co 
Muskegon, Mich 

Wanted—Experienced man to take charge 
ot drafting room, employing about six men 
with old established and progressive firm; on: 
capable of checking drawings and directing 
the work; experience in automobile or gaso 
lene work desirable: permanent position to 
right man; references required tox 4S 
AMERICAN MACHINIST. 


MINNESOTA 


Wanted First-class machinists, molders 
and patternmakers, also structural template 
nakers and structural iron workers We are 
daily inereasing our business and will con 
sider applications from competent mechanics 
in the above branches of our business Ad 
dress. with references, Minneapolis Steel and 
Machinery Co., Minneapolis, Minn 


MISSOURI 


Wanted—-Designing draftsman, one who has 
had a wide range of experience on large gas 
engines and producer plants: in writing, give 
full details as to previous and present records, 
salary expected, also when position can be ac 
cepted Address Box 992, AMER. MACHINIS1 

NEW JERSEY 

Several first-class tool and diemakers accus 
teomed to high-grade work; steady employment 
and good wages to competent men. Sloan «& 
Chase Mfg. Co., Sixth avenue and Thirteenth 
street, Newark, N. J 
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“Whitney” Chains in the GLIDDEN Contest were 
used more extensively than all others combined 
and made their customary records for efficiency. 
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The Whitney Mfg. Co., Springfield, Mass., August 10, 1906. 


Gentlemen:— In reply to yours of the 9th, we are pleased to advise you that we used Whitney 
chains on both our pleasure and commercial vehiclesin the Glidden Tour, both of which finished 
with perfect scores, having no trouble whatever with chains, and without the slightest care or at- 
tention the same finished the trip in perfect order. 

Yours very truly, 


KNOX AUTOMOBILE COMPANY. 


The Whitney Mfg. Co., New York Office, August 22, 1900. 
Gentlemen:— I beg to acknowledge receipt of your favor of the 2{ist inst., with reference to 
the Whitney chains which were used on the Mark 47 Columbia Car that I drove in the Glidden Tour. 
Replying would say that we experienced no difficulty or trouble at all with the chains and the 
test was severe indeed. Yours very truly, 


ELECTRIC VEHICLE COMPANY. 


The Whitney Mfg. Co., Buffalo, N. Y., September 4, 1906. 


Gentlemen:— The two Thomas cars which competed in the Glidden Tour, one finishing with 
a perfect score and the other with two points against it on account of a technicality, were both 
equipped with Whitney chains. These chains were entirely satisfactory and we shall continue to 
use them for 1907 as we have in the past. Very truly yours, 
E. R. THOMAS MOTOR CO. 


The Whitney Mfg. Co., Cleveland, Ohio, August 15, 1906. 
Gentlemen:— Replying to yours of the 13th, beg to say that neither of our two cars entered 

in the Glidden Tour experienced the slightest chain trouble, nor did our two 1907 cars which we 

drove from Cleveland to Bretton Woods in four days, and later won from all comers in all three 

events in the Crawford Notch Hill Climb. We beg tosay that we are running the same chains 

on these cars at present. Very truly yours, 

THE F. B. STEARNS CO. 


The Whitney Mfg. Co., Lansing, Mich., August 15, 1906. 


Gentlemen:— Referring to your letter of Aug. 13, wish to state that we used the Whitney 
Roller chain on the REO Car in the Glidden Contest and it proved very satisfactory, having no 
trouble whatever from that source. Very truly yours, 


REO MOTOR CAR COMPANY. 


The Whitney Mfg. Co., Hagerstown, Md., August 15, 1906. 


Gentlemen:— Answering your inquiry of the 13th as to whether we experienced any trouble 
with the chains on our Model “C” touring car, which was sent through the Glidden Tour, take 
pleasure in stating that the chains gave excellent service and that no trouble whatever was ex- 
perienced throughout the run. Yours truly, 


CRAWFORD AUTOMOBILE COMPANY- 


The Whitney 


Mig. Co., 
Hartford, Conn. 
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Boring and Drilling Ma- 

chines, Horizontal 
Continued. P 

Vawling & Harnischfeger, Mil- 
waukee, Wis. b 

l’'rentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inec., Wm., Phila- 
delphia, Pa. 

Vandyek Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ollo. 

Whitcomb-Blaisdell Mach. Tool 
(o., Worcester, Mass. 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, ©. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill,Clarke & Co. Boston, Mass. 

King Mach. Tool Co., Cincin., O. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 

Poole Co., J. Morton, Wilmington 
Del. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Ihila 
delphia, Pa. 

Vandyck Churchill Co., New York, 

Warner & Swasey Co., Cleveland, 
Ohio. 


Boring Tools 
Armstrong Bros. Tool Co., Chi 
cago, 


Brackets, Lamp 


Standard Welding Co., Cleveland, 
Ohio 


Bulldozers 

Rertram & Sons Co., Ltd... John, 
Dundas, Ontario, Canada. 

l’rentiss Tool & Supply Co., New 
York. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Athol Machine Co., Athol, Mass. 

Ilammacher, Schlemmer & Co., 
New York. 


Calipers 

Brown & Sharpe Mfg. Co, Provi 
dence, R. I. 

Slocomb Co., J. T., Providence, 
mB. 3. 

Starrett Co., L. S., Athol, Mass 


Cams 
Boston Gear Wks., Boston, Mass 


Carborundum 
See Grinding Wheels. 


Castings, Brass and Brouze 
Lumen Bearing Co., Buffalo, 
hs 


Castings, Die Molded 

Franklin Mtg. Co., H. H., Syra- 
cuse, N. Y. 

Castings, Lron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

Poole Co., J. Morton, Wilmington, 
Del. 

United Engineering & Fdry Co., 
Pittsburg, Pa 

Castings, Steel 

irdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Kent & Co., Edwin R., Chicago, Ill. 


Cement, Cast Steel 
Clark Cast Steel Cement Co., Shel 
ton, Conn. 


Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 


York. 
Whiton Machine Co., LD, E., New 
London, Conn, 





Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt & Whitney Co., Ilartford, 
Conn. 

Woodward & Vowell Vlaner Co. 
Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor 
cester, Mass. 

Boston Gear Wks., Boston, Mass, 

Cullman Wheel Co., Chicago, Il. 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus 
Ohio. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Ct 


Chisels, Cold 


Hammacher, Schlemmer & Co. 
New York. ; 
Whitman & Barnes Mfg. Co., Chi 


cago, 


Chucking Machines 


American Tool Works Co., Cinein 
nati, O. 

Brown & Sharpe Mfg. Co., Vrovi 
dence, R. I. 

Cleveland Automatic Machine Co 
Cleveland, ©. 

Gisholt Mach. Co., Madison, Wis 

LeBlond Mach. Tool Co., R. K. 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T 
7a, De 3 

Brown & Co., R. IL. New Haven 
Conn. 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Cushman Chuck Co., 
Conn. 

(ioodell - Pratt Ca., 
Mass. 

Ilorton & Son Co., E., 
Locks, Conn. 

Jacobs Mfg Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Vond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co.. Hartford, Ct 

Whiton Mach. Co., IT). E New 
London, Conn. 

Wiley & Russell Mfg. Co., Green 
field. Mass. 


R.. Brook 


Hartford 
Greenfield 


Windsor 


Chucks, Lathe 


Cushman Chuck Co., Hartford, 
Conn. 

Gisholt Mach. Co., Madison, Wis 

Hoggson & Vettis Mfg. Co., New 
Haven, Conn. 

Ilorton & Son Co., E., 
Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Scott & Sons Co., Medford, Mass. 

Skinner Chuck Co., New Britain 
Conn. 

Whiton Mach. Co... ID. E.. New 
London, Conn 


Windsor 


Chucks, Planer 


Niles-Bement-Pond Co., New York 
Skinner Chuck Co.. New Britain, 
Conn 


Chucks, Split 


Boston 


Rivett Lathe Mfxe. Co., 
Mass 


Circuit Breakers 


Crocker Wheeler Co.. Ampere 
N. J 

General Electric Co., New York. 

Stanley-G. I. Eleetrie Mfg. Co. 
Pittsfield, Mass. 

Westinghouse Electric & Mfg. Co. 
Pittsburg. Pa 


Billings & Spencer Co., Hartford, 
Conn 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn, 





Clutches, Friction 

American Tool & Machine Co. 
Boston, Mass. 

Caldwell, Son & Co., Hl. W., Chi 
cago, Ill. 

Cresson Co., Geo. V.. VPhila., Pa. 

Johnson Mach. Co., Carkyle, Hart 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co.. Columbus, Ind. 

Wood's Sons Co., T. B., Chambers 
burg, la. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland 
Ohio. 


Compound, Pipe Joint 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Compressors, Air 

Blaisdell Machinery Co.. Brad 
ford, Pa. 

Blanchard 
Mass. 

Bury Compressor Co., Erie, Da. 

Curtis & Co. Mfg. Co., St. Louis 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Ingersoll-Rand Co., New York. 

Mietz, August, New York. 

Spacke Machine Co., F. W., In 
dianapolis, Ind. 


Mach. C'o., 


Boston 


Compressors, Gas 

Ingersoll-Rand Co... New York 

Condensers 

Stanley-G. [. Electric Mfg. Co 
Pittsfield, Mass 

Conduit, Lnterior 

Sprague Electric Co., New York. 

Cones, Friction 

Evans Friction Cone Co., Boston 
Mass. 

Connecting Rods and Straps 

Standard Connecting Rod Co. 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Va 

Contract Work 


Blanchard Mach. Co., 
Mass 


Boston 


Controllers and Starters, 


Electric Motor 
Case Mfg. Co., Columbus, Ohio. 
Crocker Wheeler Co., Ampere 
N. 2 


General Electric Co., New York 

Stanley-G. Electric Mfg. Co 
Pittsfield, Mass. 

Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 

Coping Machines 

Bertram & Sons Co., Ltd., John 
Dundas, Ontario, Canada. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 


Cork Inserts 

National Brake & Clutch Co., Bos 
ton, Mass. 

Correspondence Schools 

Nee Schools, Correspondence. 


Cotters 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Counterbores 

Morse Twist Drill & Mach. Co 
New Bedford, Mass 

Slocomb Co., J. T., Prov., R. 1. 


Counters, Machinery 

Durbrow & Hearne Mfg. Co., New 
York 

Veeder Mfg. Co... Hartford, Conn. 

Countershafts 

Almond Mfg. Co., T. R.. Brook 
lyn, N. Y. 

Builders’ Iron Fdry., Proy., R. I 

LeBlond Mach. Tool Co., R. K. 
Cincinnati, O. 

Smith Countershaft Co., 
Mass. 


Boston. 





Countershafts, Friction 


Wilmarth & Morman Co., Grand 
Rapids, wich 





ntershafts, Speed 
Changing 

Cresson Co., Geo. V.. Phila., Da. 

Gisholt Mach. Co., Madison, Wis 

Reeves Pulley Co., Columbus, Ind 

Speed Changing Pulley Co., In 
dianapolis, Ind. 

Counting and Printing 
Wheels 

Franklin Mfg. Co.. Hl. Ib. Syra 
cuse, N. Y, 


Coupler, Hose 
Ingersoll-Rand Co.. New York 


Couplings, Shaft 

Almond Mfg. Co. T 
lyn, N Y. 

Caldwell & Son Co., HL. W., Chi 
cago. Ill. 

Chisholm «& Moore Mfg Co. 
Cleveland, ©. 

Cresson Co., Geo. V., Phila., Pa 

Link-Belt Co.. Philadelphia, Pa. 

Nicholson & Co.. W Wilkes 
barre, Pa. 

Niles-Bement-Pond Co., New York 

Patterson, Gottfried & Hunter 
Ltd., New York 


R., Brook 


Sellers & Co., Inc... Wm., Phila 
delIphia, I’a 
Standard Gauge Steel Co... Beaver 


Falls. Pa 
Wood's Sons Co... T. B.. Chambers 
burg, Pa. 


Cranes 

Alliance Machine Co., Alliance, © 

Brown fHoisting Mach. Co., New 
York 

(Case Mfg. Co., Columbus, ©O 

Chisholm & Moore Mfg. Co., Cleve 
land, © 

Cleveland Crane & Car Co... Wick 
liffe, Ohio, 

Crescent Forgings (Co 
Pa. 

Curtis & Co. Mfg. Co., St. Louis 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. _ 

Maris Bros., Philadelphia, Pa 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De 
troit, Mich. 

(bermayer Co., S.. Cincinnati, O 

Pawling & tHlarnischfeger, Mil 
waukee, Wis. 

Sellers & Co.. Ine., Wm., Phila 
delphia, Va. 

United [Engineering & Fdry. Co., 
Pittsburg, Pa. - 

Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co... New 
York. 


al 
Oakmont 


Crank Pin Turning 
Machines 

Niles-Bement-Pond Co... New York 
Underwood & Co., H +. Phila 
delphia, Ta 


Crank Shafts 

Standard Connecting Rod Co.., 
Beaver Falls, Pa 

‘lindel-Morris Co., Eddystone, Pa 


Crucibles 


Dixon Crucible Co., Jos., lersey 
City, N. J. 
Obermayer Co., S., Cincinnati, O 


Crushers 


Niles-Bement-Pond Co., New York 
Link-Belt Co., Philadelphia. Pa 


Cupolas, and Ladles, Foun- 
dry 

© ermayer Co., S., Cincinnati. O 

Paxson Co., J. W., Phila... Pa 

Stevens, FF. B.. Detroit, Mich 

Cups and Covers, Oil 

Bay State Stamping Works. Wor 
cester, Mass 

Besly & Co., Chas. H., Chicago, II] 

Elliott Chemical Works, Newton 
Mass 

Winkley Co., Detroit, Mieh 

Cut Meters 

Warner Instrument Co., 
Vis. 

Cutters, Milling 

Adams Co., Dubuque, Iowa 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. | 


Beloit, 
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